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INTRODUCTION. 
This REVIEW contains a general summary of the meteoro- 


logical conditions which prevailed over the United States and | 
Canada during December, 1886, based upon the reports from | 
the regular and voluntary observers of the Signal Service and | 


from co-operating state weather services. 
Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 


approximate paths shown on chart i. In tracing the centres | 
of the paths of these storms, data from the reports of one— 


hundred and sixty-seven vessels have been used. 

No ocean ice has been reported during the month in, or to 
the southward of, the trans-Atlantic routes. 

On chart i for this month are traced the paths of eleven 
areas of low pressure; the average number for December dur- 
ing the past fourteen years being 12.4. No severe storm oc- 


curred during the month, although the storm of the Ist on the | 


Lakes displayed considerable energy, and the low area that 


passed across the east Gulf states and southern part of the) 


south Atlantic states on the 4th, and thence up the coast on 
the 5th and 6th, was notable for the very heavy snowfall that 
attended its passage through the Soathern States. 

The mean atmospheric pressure of the month is slightly 
above the normal over the greater part of the United States; 
the departures are comparatively large in the upper Mississippi 
valley, the Missouri Valley, and in Dakota and Minnesota. 

From the one hundred and fifth meridian eastward the tem- 
perature of the air has been below the normal, westward of 
that meridian the month has been warmer than the average 
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December. 


The precipitation of December, 1886, is nearly normal in all | 
parts of the country, except in California and the south Atlan- | 
tic and Gulf states where it is deficient, and in the north Pacific | 


coast region where it is excessive. 


received up to January 20, 1887, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta- 


No. 12. 


‘Maritime Register;” monthly weather reports from the local 


weather services of Alabama, Colorado, Indiana, Illinois, 
Iowa, Minnesota, Missouri, New England, Ohio, and Tennes- 
see; trustworthy newspaper extracts, and special reports. 


ATMOSPHERIC PRESSURE. 


[ Expressed in inches and hundredths.] 

The distribution of mean pressure for December, 1886, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

It will be seen from this chart that the mean pressure of the 
month is greatest over Dakota, Minnesota, the Missouri Val- 
ley, and the upper Mississippi valley; in these districts it 
averages 30.23, and varies from 30.20 to 30.25; another area 
of high pressure, enclosed by the isobar of 30.20, extends over 
southern Idaho, southeastern Oregon, and the northern part 
of Nevada and Utah. The area of minimum pressure covers 
the western part of Washington Territory, in this district the 
pressure averages about 29.95; at one station, Tatoosh Island, 


the mean pressure of the month is only 29.88. Another area 
of comparatively low pressure extends over New England and 


the Canadian Maritime Provinces; in these districts the mean 
pressure of the month varies from 30.08 at Boston, Massachu- 
setts, and Block Island, Rhode Island, to 30.01 at Father 
Point, Canada. 

The departures from the normal pressure are given in the 
table of miscellaneous meteorological data, and are also shown 
on chart iv by lines connecting stations of equal departure. 
The pressure of the month is above the normal in almost 
every district of the United States, but the excess is nowhere 
very great; the largest departures are found in the same 
region as the area of maximum pressure, viz., Dakota, Min- 
nesota, the Missouri Valley, and the upper Mississippi valley, 
in this region the departures in excess of the normal vary 
from .08 at Fort Buford, Dakota, and Davenport, Iowa, to .13 
at Bismarck, Dakota. The departures in the Lake region and 
in New England are comparatively large, varying from .04 at 
Block Island, Rhode Island, to .09 at Chicago, Illinois. The 
pressure in California, Nevada, Utah, and western Arizona is 
also in excess of the normal, the departures averaging .06. 
In the middle and south Atlantic states, Florida, and the Gulf 
states, the mean pressure is normal or very nearly so, no de- 
partures occurring in these districts larger than .03. In the 
northern plateau region and along the north Pacific coast the 


; : ; /mean pressure of the month is below the normal, but the de- 
In the preparation of this REVIEW the following data, | ? ~s 


ficiencies are small, the largest departure being .10 at Tatoosh 
Island, Washington Territory. 

As compared with the pressure of the preceding month very 
large differences, both above and below, occur in nearly all 


parts of the United States; in the northern plateau region 
nal Service stations and twenty-two Canadian stations, as tele-| and along the north Pacific coast the pressure for December 
graphed to this office; one hundred and sixty-five monthly averages about .20 below that of November, and varies from 
journals; one hundred and fifty-nine monthly means from the | .16 below at Walla Walla, Washington Territory, to .28 below 
former, and twenty-two monthly means from the latter; two. at Tatoosh Island, Washington Territory. Along the eastern 


_| Slope of the Rocky Mountains and eastward to the Atlantic 
hundred and ninety-three monthly registers from voluntary | +, pressure for December is considerably above that of No- 


observers; forty-five monthly registers from United States vember, the greatest increase is in Dakota, Montana, the Mis- 
Army post surgeons; marine records; international simulta- sour’ Valley, and the upper Mississippi valley, and the Lake 
neous observations; marine reports through the co-operation | Tegion, in these districts it averages about .17. 

of the ‘‘New York Herald Weather Service;” abstracts of BAROMETRIC RANGES. 

ships’ logs furnished by the publishers of “The New York The monthly barometric ranges at the various Signal Ser- 


| 
| 


| 
i 
im. 
| 
| 
| 
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vice stations are given in the table of miscellaneous data. The | Table of high pressure ereas—C ontinved. ; 
following are some of the extreme monthly ranges: rw 4. |. | 

a | 
as | He | 
Inch Inch.| = 
Mount Washington, New Hampshire... 1.53 | San Diego, California 
Hastport, Maine wee 1453 | Low Angeles, California ............ O32 
Portland, Maine Key West, 0.4! | his area remained about 
Vort Buford, Dakota . t.4t | San Francisco, 0.48 stationary in Georgia 
Totten, Dakota . 1.38 Sacramento, California wo | | and South Carolina dur- 
Hochester, Now York 1696 || Fort Gramt, Os ing the 48 
Moorhead, 1.54 | New Orleans, | pr time it merged 
| with area No, V, then 
tral in the Ohi 
AREAS OF HIGH PRESSURE. | 
: V | 20 10p.m..) North of Montana............... | | This area disappeared 
Prepared by Lieut. Jous P. Signal Corps, U. S. Army, Assistant. ] "ig | —15 | eastward over the At- 
The tracks of eight areas of high pressure were traced within RT Rp —] |=? lantic during the day. 
the limits of the Signal Service charts for the month of Decem.- | 22 |'7.8. m.| Southern Illinois | Fosas | 
ber, 1886. With three exceptions these areas entered the | Sethe ap Bee 
United States from the region of country north of Montana 23 7 a.m. New Hampshire. ~| $0.49 | —15 
und Dakota. One area began its progressive movement east- “| Sede | — 
ward from Washington Territory, one vortheastward from 24 | 78. South of Newfoundland ....... | — 2 
. 24 3p.m.. North of Dakota. .27|—31 This area disappeared 
North Carolina, and another eastward from Lower Canada. 10 p.m.. Northern Minnesota - | 40.22 | —34 eastward over the At- 
Area number i passed nearly due southward from Manitoba, | 25 | 78. m.. Northern Michigan . | | lantic during the day. 
3Pp.m. Lower Canada....... - -33 | —23 
British America, to the Rio Grande V alley, Texas, following in ‘10 p.m... Upper Canada... . $0.35 | —34 
26 a.m. New Brunewick.... 44 | —20 
rear of depression number iii, which was moving eastward along | | | 
the northern coast of the Guif of Mexico. | 35 10 p. m.. 30 | —37 area 
The information relating to the development and movement | Indiana until the 
of high pressure areas is given in the accompanying table, and | 
the designations employed are explained as follows: 3P.m.. Northeastern Missouri ....... | fost | —39 area No. VIII, then cen- 
rhe times, 7 a. m.,3 p. m., and 10 p. m., are the hours (75th | 28 | 
meridian time) at which the tri-daily telegraphic meteoro-_ 10 p.m.| Northern Minnesota .........| To4! | 24 | eastward over the At- 
logical observations are made at Signal Service stations. 
These observations are used in the preparation of the daily | [10 p.m... Upper Canada..... 000-0. FO-S4 | —35 
f rhiecl lic 1 1 go 74. Northeastern Maine............ 0.63 | —37 
weather maps from which indications are made, and from 3 New 69 | —32 
atudy of which the tracks of high pressure areas are charted | Cull of “74 | —35 


and described. 
Barometric departure refers to the maximum deviation of AREAS OF LOW PRESSURE. 

of pressure from the normal within the central area, which de- | [Prepared by Lieut. Jouy P. Fiyiey, Signal Corps, U. 8. Army, Assistant. ] 

viation in all cases will have the plus sign. | The tracks of eleven areas of low pressure have been charted 
Temperature departure refers to the maximum deviation of from a study of the tri-daily weather charts of the Signal Ser- 

temperature from the normal within the central area, which | vice for the month of December, 1886. 

deviation in all cases will have the minus sign. In the majority of cases the depressions began their pro- 

gressive movement to the eastward, within the limits of ob- 

| servation, west of the one hundred and second meridian. 

| Areas numbers iv and viii, during their progressive move- 


Table of high pressure areas. 


. 
: 35 ment eastward, were generally witheut the limits of Signal 
storm aren, Service stations, and, therefore, their paths are approximately 
located. 
= |4\8 a |e Areas numbers ix, x, and xi, during their progressive move- 


/ment to the eastward, made a decided curve to the southward 

3pm 8 Thie area remained stain the vicinity of 35° 102° W., under the influence of high- 
No bern mt » ence onar 

4 | 70. m.) Southeast Dakote .... count (or the suecentine | pressure areas numbers vi, vii, and viii, advancing southeast- 


Southwest lowa.................. 48 hours, when the cen- | ward from British Ametion. 


to p.m. Rastern Kansas ................. of tral area of maximum 
s| 7 a.m. Northern Texas........... : pressure was suddenly! The following table shows the latitude and longitude in which 
3 p.m. Southern Temas |each area of low pressure was first and last observed, with the 
becamestationaryuntil | average rate of translation in miles per hour: 
the morning of the 11th, 
when it moved north- | 
eastward as No. III, First observed. Last observed. | Average 
ti 7 a.m. Lower 40 —25 This area disappeared velocity of 
3p.m. Upper Canada............ 47 —15 eastward over the At- Areas of low pressure. we 
p.m. Northern Maine... $0.59 lantic during the day. Lat. N. |Long.W. Lat.N. | Long. hour 
3p.™. Gulf of Saint Lawrence ...... .50 
tt 7a. Southwest Virginia............ —15 This area disappeared er} or or} 
3p. ™. Bastern Pennsylvania......... eastward over the At- 
to p.m. Upper Canada.............. owe 38 —1 lantic during the day. | 2 3 ~ | 
New Brunewiek................. 28 00 46 00 538 00 2 
tp. m. Gulf of Saint Lawrence........ 00 112 00 | 00 | 51 | 
8 7a. m. Washington Territory......... ».32 — 3 The development of this | pos 109 00 co | 62 00 25.0 
3 p.m. Western Montanea...... $0.40 area was probably influ- | 00 86 00 47 00 62 00 24.0 
to p.m. Northern 43 enced bya region of high | III oo co | 63. 34.0 
Southwestern Kansas ......... 44 pressure (30.20 to 30.60) | St 00 | 109 00 67 00 45.0 
3p. m. Northern Texas........... ...... which remained about | 47 00 124 00 | 00 62 
to p.m. Southern Texas .......... stationary in Nevada 42 00 107 00 47 00 58 00 33.0 
20 Texas coast. 29, and Utah from pod 106 41 00 | 77 00 | 39.0 
a p.m. Southern Mississippi... 25 morning of the trth to | y 
lo p. m.. Central Georgia .. | 
South when it appeared to Average rate of movement, 31.4 miles per hour. 


move northward, and 
finally gave rise to the 
movement southeast- 
ward of No. TV. 


The information descriptive of low-pressure areas is given 
in the accompanying table, and that the designations em- 


> 


| 
| | 


DECEMBER, 1886. 


MONTHLY WEATHER REVIEW. 


337 


ployed may be more clearly understood the following explana- 
tions are necessary : 

The times, 7 a. m., 3 p. m., and 10 p. m., are the hours (75th 
meridian time) at which the tri-daily telegraphic meteorologi- 
cal observations are made at Signal Service stations. These 
observations are used in the preparation of the tri-daily 
weather maps from which indications are made, and from a 
study of which the tracks of low-pressure areas are charted 
and described. 

Barométric departure refers to the maximum deviation of 
pressure from the normal within the central area, which de- 
viation in .all cases will have the minus sign. 

Precipitation refers to all rain or snow that has fallen during 
the past eight hours, or since the last observation. In order to 
show, approximately, the distribution of precipitation about and 
within the central area of low pressure, the four quadrants of the 
depression are separately considered by designating the number 
of stations in each at which precipitation has taken place. 

Table of low-pressure areas. 


| No. of stations 
reporting pre- 


| | cipitation. 
f »| § lelelelé 
ocation ofcentral | 3S 
& 3 | area of low pressure. | Remarks. 
| | Bigs 
| 
I 7 a. Central Maine........ .... 21 | 6 | This area is a contin- 
| Northern Maine...........| 4| * uation of No, 14, 
10 p. } New Brunswick ............ —0.52| f | 1| 21) the 
| EvViEw for Novem- 
| } ber, 1886, 

7. m.. Gulfof Saint Lawrence.| —o.52 * 2. * | From this region the 
| depression moved 
thence eastward to 

| the Atlantic. 
a... 1 7a, m.. North of Lake Huron... | U Up to the morning of 
3 p.m. Lower Canada.............. area ap- 
2/74. New Hampshire . depression to 
3p. Coast of Maine..... 1, during which 
10 p. New Brunswick ..........., time the precipita- 
tion was considered 
| | in connection with 

| the latter. 
3 7a. m.. Gulf ofSaint Lawrence, —0.73  * this region the 
thence eastward to 
i | the Atlantic. 
111... 3 | 3 p-m.| Rio Grande Valley........) —o.1 8 7 
10 p. m.. Coast of Texas............. | —o.18 ti ft 
4 74. Coast of Louisiana ...... | 0.2 * 
3 p.m... Western Florida...........) —o.1 24 2 3) 10 
10 p.m... Northern Florida........| —0.17 | 12 | * | 13 
m. East coast of Florida...' —0.27 16 | 9 
3 p.m.) Off coast of Georgia......) —o.28 | 15 4 
10 p. Off coast of South Caro- | —0.39 14 4 
lina. | 
6 7a. C Soast of North ¢ ‘arolina —0.29 * 71 3] 
10 p. Off coast of Virgi 2 
7. Off Long Island Sound... —o.15 | 3 * | 3! From this region the 
3 p- m..| Off Massachusetts coast., 2/ * 6 depression moved 
10 p. Off coast of Nova —o.16 2 5 thence eastward to 
| 7a. m.. South of Newfoundland) —o.44 * | * | 5 | the Atlantic. 
8 10 p.m.. North of Montana........ —o.59' *| 6) * 
9/7 a.m. | —0. §2 | 7\T 
3p.m North of Dakota ..... fj ! 
10 p. m... North of Minnesota...... —o.42 * } T 2 T 
10 | 7a, Northern Minnesota...... —o.35  *| 1 | t | From this region the 
3 p-m..| North of Lake Huron.... —o.14| * | f | t depression moved 
10 p. m..| Upper Canada.............. —o.14 I 2| thence eastward to 
| 11 | 7a. m.. GulfofSaint Lawrence.|—o.14 * 6 the Atlantic. 
V«.... 10 | 7a. m.| Western New Mexico..., —o.37 2) 2 
3 p.m... Northern New Mexico... —o.37| Tt | T 3 
1 | 7a. m.. Northwestern Texas. |—0.40 15 3 4 
3 p.m... Indian Territory .........| —o.40 | 12} 6 
10 p. m.. Southeastern Kansas ... —0.30 4 § 
12 7 a. Central Missouri.........., —o,38 | 16 | 16 | ; 
3 p. m..| Southern Wisconsin —o.34 8 | 15 | 5 
10 p.m... Southern Michigan ...... —0.45 6 | 24 
13 7 a. East of Lake Huron......—o.59 | 21 16 | 6 
3 p.m... Lower —0.72 4 | 22) From this region the 
p. North of Maine........... —o.81' 7; 8/25) * depression moved 
14 7 a.m.) New Brunswick ............ —o.84 3/10) * | thence eastward to 
3 p.m... Gulf of Saint Lawrence. *| 10; the Atlantic, 
Vi... 14 3 p.m. Southern Michigan ..... —0o.55 12! lo 
10 p. Lake Erie —0.57 10| 2/16) 6 
15 74a. Northern Virginia.........—o.49 10; 10! 9 
3p Southeast Virginia .....| —o.54 Tf | 9 | 10 
10 p. m..| Off Virginia coast.......... -0.65 7/| * | 11 | 1: | From this region the 
| 16 | 7 a. Off Massachusetts coast.. —0.49 | t|12| depression moved 
3 p.m... Nova Scotia... |—0.66! 3] thence eastward to 
10 p.m. Gulf of Saint Lawrence —o.76 *| * *! the Atlantic. 


Table of low-pressure areas—Continued. 


| No. of stations | 
reporting pre- | 
3 cipitation. 
4 = i 
area of low pressure, | | Remarke, 
3 = 
5 | | 
miA| a | 
| 
Inches | | 

VII... 15 ‘10 p.m.. North of Montana....... t! t 
| 16 | 7a, m.. Central Montana .......... —0.45 | T | 7 
| 3 p.m. Southern Wyoming Ter.) —0.45 I 3 | 
|  |10 p.m.) Western Nebraska......... 3) 2 
17 | 7 Eastern Nebraska ........ —0.37 | 7 1) 8] 
| | 3p.m... Western 0.45/15} 6| 
jlo p.m. Northern Indiana........ 0.34; 9/ 33) 
| 18 | 7 Lake Erie .......00++ | 10} 6 | 17 12 From this region the 

| 3 p.m.) Lower Canada.............. —0.26, 9 14| 23| depression moved 
to p. Northern Vermont....... 7/ ©| thence eastward to 
9 | 7 Gulfof Saint Lawrence.| —o.29 * | * the Atlantic. 
VIII, 19 | 3 p.m... North of Montana........ —o.52/| Tt ; 
10 p. North of Dakota........, —0.59) t| 
20 7 a.m. Northern Minnesota, —o.67. 5 | 
3 p.m. North of Lake Buperior| —0.54' *| 6) From this region the 
| 10 p. m.,, North of Lake Huron...) —0.35 7) depression moved 
| 2t 7 a.m... Lower Canada............. | —o.17 rj 1 t thence eastward to 
3 p.m... Mouth St. Lawrence R,| —o.07— * 6 * the Atlantic. 

IX 21 | 3 p.m.. Coast of Washington T..| —o.19 1 2; * 

| p. m.| Washington Territory.) —o.36 2 | 

22 7a,m... Western Montana........ 2/ 3/ 4] 
3 p.m.., Eastern Wyoming Ter.| —o.20, 6| 4 
Io p. m..| Western Nebraska........, —0.16 | 3, 2| 3 
| 23 | 7a. Northwegtern Texas...... —o.28 | 8 | 4) 5 
| 3 p.m.. SoutheriP Indian Ter,...; —0.39 | 13 | 

10 p.m... Northern Arkansas...... —o.32 1| 6 

24 7 a.m.) Southwestern Ohio ...... —0.40 | | 22 6 | From this region the 
} 3 p. m..| Lake Ontario...,...........| 0.54 | § | 27] 6 | depression moved 
} ‘to p.m... Upper Canada.............. 5§| 32 | | thence eastward to 
| 25 | 7a. m.| Mouth St. Lawrence R.| —o.61 25/ * the Atlantic. 

X .....| 24 | 3 p.m..| Southern Wyoming Ter. —0.33' 5| fT 

Io p. m.. Southeastern Colorado.| —0.33 7/| T 4] 
25 | 7a. m.. Northwestern Texas.....,) —o.39 12 | 1 | 6 
| 3 p-m.. Southwestern Arkansas} —0.23 10| ¢ 
to p. m.. Central Ilinois............ —0.22 | 15 1] 3/17 
26 7 a.m.. Northern Michigan.. t/1o! 4 
3 p. m. Lake Huron.... —0.24 3/19) 18 T | 
10 p. m.. Lower Canada, -| —©.33 7/14/21 | From this region the 
| 27 | 7 a. m.. Upper Canada.............. 3| depression moved 
3 p. m... Mouth St. Lawrence R..| —0.33 | * | 5 thence eastward to 
p. m..| South of Newfoundland| —o.10 * | */ 13) the Atlantic, 

X1 ...; 30 | 7 a. m.. Northern Colorado, ...... —0.39/ 3/ 9| 2) 6\A description of thie 
3 p.m. Northwestern Texas...... —0.33 16 | 12 5 depression through- 
| p. m.. Northern Louisiana.....; —0.35 32 5 ; 14 out the remainder 
| | Tennessee 0.37 10/1 of its course willap- 
3 p.m... West Virginia.. ......... 0.36 22 17/1 pear in the Review 
10 p. m.. Central Pennsylvania.. | —0.49 6/ 16) 15 for January, 1887. 
} 

* No reports. t None, 


The following notes from observers relate to the weather 
conditions prevailing during the presence of low area num- 
ber ii: 

Saint Vincent, Minnesota: rising barometer and fresh northwesterly winds 
prevailed during the early morning of the Ist; the wind gradually increased 
in force until 9.50 a. m. when a gale set in and ‘continued until 7.55 p. m., at- 
taining its maximum velocity, thirty-nine miles per hour from the north, at 
11.45 a. m. 

Milwaukee, Wisconsin: at 5.50 a. m. of the Ist a westerly gale set in and 
continued until 11.15 p. m.; maximum velocity, thirty-nine miles per hour, at 
11.07 p. m. The temperature fell rapidly during the morning po remained 
low throughout the day ; steadily rising barometer. During the night of the 
lst-2d a westerly gale again set in and reached a velocity of thirty-four miles 
per hour. Between o iGiche and 1 a. m. of the Ist the steam barge ‘‘ Maggie 

farshall’’ and schooner *‘Arundel’’ were driven on the beach near Manistee, 
Michigan. Shortly after 1 a. m. of the Ist the schooner ‘‘ Mineral State”’ 
went ashore at Jacksonport, Wisconsin, but was gotten off with only slight 
damage. 

Port Huron, Michigan: light snow fell on the Ist from 7.35 a. m. until 3.45 
p. m.; at 12.40 p. m. a westerly gale set in and reached its height, thirty-eight 
miles per hour, at 4.10 p. m. The gale continued throughout the night of the 
Ist—2d, and was accompanied by extremely cold weather, a fall of 22°.5 having 
occurred during the afternoon of the Ist. 

Mackinaw City, Michigan: light snow began at 12.10 a. m. of the Ist and 
continued until the morning of the 2d, with rising seaiitandeee and falling tem- 
ee. A westerly gale set in at 8.50 a. m. and continued throughout the 

ight, reaching at 10 p. m. a velocity of thirty-six miles per hour. On the 
9 the wind blew hard from the northwest. 

Chicago: Illinois: light snow fell at intervals during the Ist, with high south- 
west winds; maximum velocity, twenty-eight miles per hour, at 2.46 p. m. 
After 8 a. m. the weather began clearing, with falling temperature, attaining a 
minimum of —1°.0. 

Buffalo, New York: the Ist was cloudy, with snow squalls at intervals; at 
4.45 p. m. a westerly gale set in and continued until 7 p. m. of the 3d; maxi- 
mum velocity, forty-four miles per hour, at 7.30 a. m. of the 2d. 
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Rochester, New York: cloudy weather, with snow, prevailed daring the | and from other miscellaneous data received at this office up 


afternoon and night of the Ist, with brisk variable winds, increasing to high 
weateriy, which attained the force of a gale at 11.15 p. m. and continued until 
7.20 p. m. of the 2d; maximum velocity forty miles per hour. 

Oswego, New York: snow began falling during the early morning of the 2d 
and continued antil 6.30 p. m. of the 3d. The storm was accompanied by 
high westerly wind, which attained at 12.15 a. m. a velocity of thirty-one 


miles per hour. At 8 a. m. the wind shifted from west to northwest, and 


blew from the latter direction at the rate of thirty-three miles per hour at 3.40 
Numerous reports from vessels indicate that the storm was more 


lovee on the lakes than at this station; the schooner “‘Ariadne,’’ Capt. Hagh 
McKay, from Toronto, Canada, for this port, laden with barley, was driven 
ashore in Mexico Bay,and lost, with part of the crew. The schooner ‘* Ocean 
Wave” 
gotten off with only slight damage. 


was driven ashore at Port Ontario at 2.80 p. m. of the 3d, but was eyer recorded in London and Liverpool. 


to January 21, 1887. 

| Ten depressions are traced, of which five passed northeast- 
-ward over Newfoundland; four apparently developed over the 
ocean to the southward of Nova Scotia, two of which are 
traced south of the fortieth parallel; one first appeared over 
mid-ocean in about N. 55°, and one is given a probable easterly 
_course in the vicinity of the Azores. 

The depression traced as number 1 occasioned storms of 
almost unprecedented violence over the British Isles during 
the 7th and 8th, and exhibited the lowest barometric readings 
This storm first 
‘appeared south of Nova Scotia on the 2d, and, pursuing a 


The following notes from observers relate to the weather | generally northeast course, was central in the vicinity of 


conditions prevailing along the Atlantic coast during the pres- 
ence of low area number iii: 


Pensacola, Florida: a heavy southeasterly wind set in during the early morn- 
ing of the 4th, maximum velocity thirty-seven miles per hour. Light rain 
commenced at 10.30 a. m. and continued until 9.20 p.m. During the storm 
the Norwegian bark ‘*‘ Dagmar,”’ lying alongside the wharf, was blown on her 
beam’s ae but was righted without any serious damage. The bark “ Flora”’ 
dragged her anchors and ran aground; the schooner *‘ Wallace "’ was capsized, 
and several other vessels suffered slight damage. 

Hatteras, North Carolina: heavy rain, with brisk northerly winds, occurred 
during the night of the 4-5th; heavy and light rain fell on the 5th, total pre- 
cipitation for the thirty-six hours, 2.65 inches. At 4p. m. of the 6th a north- 
westerly gale set in, reaching at 4.30 p. m. a maximum velocity of thirty-seven 
miles per hour. A second storm began at 11.15 p..m. and continued until 
12.05 p. m. of the 7th, maximum velocity, thirty-one miles per hour, at 1.30 
a 

Kitty Hawk, North Carolina: the 4th was cloudy, with high northeasterly 
winds, which attained at 5.30 p. m. the velocity of a gale, and reached at 6.15 
and 10 p. m. a maximum velocity of forty miles per hour. Snow and rain fell 
during the night of the 4—5th and throughout the 5th; at the same time a heavy 
gale was blowing, attaining a velocity of forty-eight miles per hour at 2.30 a. 
m., 8.30, 9, and 9.30 p. ™. 

Smithville, North Carolina: rain began at 10.40 a. m. of the 4th and con- 
tinued at intervals throughout the day. A northeasterly gale set in at 10.45 
p: m., maximum velocity thirty-two miles per hour. Phe wind continued 

igh during the 5th, and during the afternoon backed from ne. to n. and nw. 
The steam-tug ‘‘ Howland"’ and the Norwegian bark ‘ Elena’’ dragged their 
anchors during the storm, but no material damage was sustained by vessels in 
the harbor 

Baltimore, Maryland: heavy snow fell during the 4th and 5th to a depth of 
several inches; street cars kept up travel with considerable difficulty and all 
railroad trains arrived late. Light snow and rain fell during the 6th, with fresh 
northwesterly winds. Vessels arriving on the 5th, 6th and 7th reported a 
severe storm on Chesapeake Bay. 

Atlantic City, New Jersey: 
and snow and sleet throughout the 5th. Brisk to high north and northeast- 
erly winds prevailed on the 5th; maximum velocity, thirty-three miles per 
hour, at 1.50 p.m. The snow continued until 8.30 a. m. of the 6th, with high 
northerly winds all day ; maximum velocity, thirty-six miles per hour, at 7.25, 
8.10, and 11.20 p, m. 

Block Island, Rhode Island: high northeasterly winds prevailed during the 
Sth, maximum velocity forty-eight miles per hour; the storm was accompanied 
by heavy snowfall, total depth for the } 8.8 inches. Sleet and light rain 
fell during the 6th, and the northeasterly gale of the previous day continued, 
attaining a velocity of fifty-one miles per hour. 

Boeton, Massachusetts: heavy snow began at 8.15 p. m. of the 5th and con- 
tinved until 2.00 a. m. of the 6th. During the 5th the wind blew briskly from 
the northwest veering to northeast, highest velocity, twenty-seven miles per 
hour from the northeast, at 9p. m.; total snowfall 9.5 inches. On the 6th the 
wind blew a gale from the north and northeast. Light snow, with northeast- 
erly gale, prevailed during the 7th, maximum velocity thirty-six miles per hour. 
The heavy fall of snow which accompanied this gale seriously interfered with 
travel on the streets. The storm did some slight damage to vessels in the har- 
bor; a scow used for dredging purposes was torn from its fastenings and broken 
up on the beach. 


NORTH ATLANTIC STORMS DURING DECEMBER, 1886. 


[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 
The paths of the depressions that have appeared over the 
north Atlantic Ocean during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of ocean steamships and sailing vessels; abstracts 
of ships’ logs and other data collected by the Signal Service 
agencies at the ports of New York, Boston, and Philadelphia; 


reports received through the co-operation of the “‘ New York | 


Herald Weather Service ;" abstracts of ships’ logs furnished 
by the proprietors of the “New York Maritime Register,’’ 


light snow fell during the night of the 4-5th, | 


Aberdeen, Scotland, at noon, Greenwich mean time, of the 
‘8th. Number 2 is first charted in N. 55°, W. 27° under date 
of the 2d, from which position it circled southeast and north- 
‘east, disappearing over Ireland after the 3d. Number 3 was 
a continuation of an area of low pressure which passed into 
the Atlantic Ocean from the Gulf of Mexico. This storm is 
_ traced northeastward across the Atlantic Ocean to the north- 
ern portion of Scotland by the 12th, after which date it dis- 
appeared beyond the region of marine observation. Number 
4 developed south of Nova Scotia on the 6th, and, moving 
rapidly northeast, disappeared over mid-ocean after the 7th. 
_ Number 5 passed northeast over northern Newfoundland dur- 
ing the night of the 11th; after reaching the twenty-fifth me- 
ridian the depression moved southeast and passed to the south 
of Irefand beyond the region of observation after the 16th. 
Number 6 moved east over Newfoundland during the night 
of the 14th, and apparently moved southeast after passing the 
forty-fifth meridian. Number 7 was, possibly, a continuation 
of number 6, and is given a probable track north of the Azores 
‘to the fifteenth meridian by the 18th, after which date its 
‘course cannot be traced, owing to an absence of reports. 
|Number 8 appeared over the ocean south of Nova Scotia on 
‘the 20th, and, moving northeast, disappeared east of New- 
|foundland after the 2lst. Number 9 passed northeast from 
the northern extremity of Florida and disappeared in the 
direction of the British Isles after the 22d. Number 10 is first 
charted south of Newfoundland, in N. 40°, under date of the 
27th, and moved northeast until the 29th, after which it passed 
to the northward of the fifty-fifth parallel. 
| The first decade of the month was characterized by a suc- 
cession of terrific west and northwest gales, accompanied by 
high seas; the disturbances being more severely felt in Euro- 
pean waters. During this period the barometric pressure was 
high over and to the southwestward of the Azores, and the de- 
pressions were deflected toa northeast course after leaving the 
North American coast. During the second decade the weather 
was stormy and unsettled over the ocean east of the twentieth 
‘meridian, and gales of considerable severity were frequent 
over and in the vicinity of the British Isles. 
| The area of high pressure which occupied the ocean in the 
neighborhood of the Azores during the first decade gave way 
and apparently moved southwestward, allowing a storm-area 
of considerable energy to pass eastward in about N. 40° from 
the 16th to the 18th. From the 22d to the 24th, inclusive, the 
pressure was high south of Newfoundland and Nova Scotia, 
while during the same period, and until the 28th, low pressures 
‘and frequent storms of marked severity were experienced off 
‘the west coast of Europe. From the 25th to the 30th the 
weather conditions were unsettled over the ocean in the 
vicinity of Newfoundland and Nova Scotia. The month closed 
'with relatively fair weather prevailing off the American and 
European coasts, and a depression of slight depth central over 
mid-ocean. 
_ For December, 1885, the paths of ten areas of low pressure 
were traced, of which four were continuations of low areas 
which entered the Atlantic Ocean from the Gulf of Saint 


oped in 


| Lawrence; one was a continuation of an area of low 
| which developed near the coast of Florida; one deve 


it 
| 
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about N. 42°, W. 59°, and the remaining depressions apparently | tween N. 50° 55’, W. 16° 0’, and N. 50° 15’, W. 18° 30’, ex- 
developed over the ocean east of the fortieth meridian and | perienced a very heavy gale; at about 2.30 p.m. on the 7th, 
between N. 45° and 55°. The general direction of movement of| wind a moderate gale from the w.; then backed to ssw. and 
the storm-centres was northeasterly or east-northeasterly. The | increased in force, hauling more to the westward, until at mid- 
general character of the weather over the north Atlantic was | night it was blowing a terrific gale, with squalls of hurricane 
unsettled. During the first seven days the pressure was gen-| force and tremendous seas; at 3 a. m. of the 8th a sea strack 
erally low; about the 7th an areaof high pressiire formed over the ship on the starboard side amidships, breaking up two 
mid-ocean and continued, with slight fluctuations, until the | boats and doing other damage; 8 a. m., wind wnw., settling 
13th, when it was replaced by areas of low pressure over the | into a steady gale with terrific hail squalls, accompanied with 
ocean east of the fortieth meridian. The pressure continued heavy and frequent lightning; at noon of the 9th the gale 
comparatively low over mid-ocean from the 13th to the 19th, | moderated, squalls became less frequent, though still heavy.” 
while areas of high pressure appeared off the American and Capt. J. G. Braes, of the s. s. ‘‘ State of Nebraska,”’ reports a 
European coasts. During the balance of the month the press-| hurricane from wnw. backing to sw., and veering to nw. and 
ure was generally high from the Banks to the European coasts, n. from the 7th to the 9th; lowest barometer, 28.49 (723.6), at 


and low near the coast of the United States. 
As compared with the corresponding month of previous years 
the weather over the north Atlantic during December, 1886, 


was exceptionally severe over the eastern portion of the ocean, | 


and the barometric pressure exhibited over the British Isles 


during the storm of the 7th and 8th was probably the lowest 


ever recorded. Irregular reports are at hand relative to a 
severe storm which prevailed over England and France on the 
26th, but data at present available fails to indicate the pres- 
ence of a depression over the ocean immediately prior, or sub- 
sequent to, that date. 
The following are brief descriptions of the depressions traced : 
1.—The development of this depression was probably sub- 


sidiary to an area of low pressure which passed northeastward | 
over New England and Nova Scotia during the 2d and 3d. | 
The storm, however, possessed individual strength, and on the. 
2d, when central south of Nova Scotia, exhibited pressure | 


about 29.50 (749.3). 
On the morning of the 3d the storm was central off the 


southeast extremity of Newfoundland, with fresh gales to the | 
southward and eastward; during the next twenty-four hours | 


the depression moved rapidly northeast to N. 55°, W. 38°, 
after which it is given a probable northeasterly course until 


the 7th, when the centre of depression was apparently central | 
northwest of the British Isles. By noon of the 8th the storm- | 
centre had passed to the vicinity of Aberdeen, Scotland, and | 


the fall of the barometer over England was probably without 
a parallel in the history of that country; -the barometric 


minima reported being 27.45 (697.2) at the Orme’s Head, and. 


27.48 (698.0) at Liverpool. At Leith, Scotland, the barometer 


fell with great rapidity during the day, reaching 27.65 (702.3). 


at nineteen hours thirty minutes. This is reported as being 
by far the lowest reading of the barometer that has occurred 
at Leith since January 26, 1884, on which date the lowest 


reading ever made at that place was recorded at 10 p. m., viz.,, 


27.45 (697.2). 
The following special reports have been rendered relative to 
this depression : 


Capt. F. Manly, commanding the s. s. ‘* Borderer,” reports | 
a heavy westerly gale at Halifax, Nova Scotia, from the 2d to! 


the 4th. Capt. John Schade, of the s. s. “* Polaria,”’ reports 
a whole nw. gale from the 2d to 4th; lowest barometer, 29.47 
(748.5), af 8 p. m. of the 2d, in N. 42° 18’, W. 62° 22’. Capt. 
W. Tyson, of the s. s. “‘ Holland,” reports a strong gale from 
the 2d to 4th; lowest barometer, 29.35 (745.5), at noon of the 
2d, in N. 41° 18’, W. 66° 15’. The gale commenced very sud- 
denly in a squall from wsw., with furious rain, the weather 
having been unsettled and barometer gradually falling for 
forty-eight hours previous; the wind shifted almost imme- 
diately to w. by n., blowing a strong gale with heavy squalls, 
attended with snow, for about twenty-four hours, then grad- 
ually moderated. Capt. B. Gleadell, of the s. s. ‘‘ Germanic,” 
reports a whole gale from the 2d to 4th; lowest barometer, 
29.47 (748.5), at midnight of the 2d, in N. 43° 30’, W. 57° 42’; 
gale set in from s. and veered to nw., with heavy squalls, 
hail, and sleet. 

Mr. F. Wilson, observer on the s. s. ‘‘ Bulgarian,” Capt. E. 
Parry, commanding, reports: ‘“‘On the 7th, 8th, and 9th, be- 


8p. m.of the 7th, in N. 55° 1’, W. 18° 52’. The storm was 
‘accompanied by tremendous head seas, and terrific hail and 
‘snow squalls were encountered during entire passage. 
Chief Officer E. C. King, of the s. s. ‘‘ Umbria,” Capt. W. 
-MeMickan, commanding, reports the storm of the 7th and 8th 
as being of exceptional violence the wind at times blowing 
with hurricane force, with a tremendous sea running; lowest 
barometer, 29.16 (740.7), at 2 p. m. of the 7th, in N. 49° 45/, 
W. 31° 50’. The wind set in from west by south and veered 
tonw. COapt. J. H. Malet, of the s. s. ** Buffalo,” reports a 
‘whole westerly gale from the 6th to 8th; lowest barometer, 
29.20 (741.7), at 3 p. m. of 7th, in N. 50° 0’, W. 25° 30’. The 
8. 8. ‘* England” had a strong gale on the 7th and 8th; wind 
veered froin w. by s. to nw.; lowest barometer, 29.29 (744.0), 
at 4p. m.of the 7th, in N. 50° 16’, W. 28° 30’. Captain 
Franguel, of the s. s. “ La Bourgogne,” reports a westerly 
storm attaining hurricane force from the 5th to 13th; lowest 
barometer, 29.10 (739.1), at 4 p. m. of the 7th, in N. 50° 6’, W. 
27° 13’. The storm was accompanied by a tremendous high 
and short chopping sea from nw. and sw. 

The following half-hourly readings, made by Messrs. J. Bo- 
lam and G. Redpath, observers at Leith Navigation School, 
_mark the progress of the depression over that place: 


Hours. | Minutes.| Inches, Millimeters. | Hours. Minutes. Inches. | Millimetres. 
| | 


6 ° 28.463 | 722.4 | m4 =| 30 27.824 706.6 
6 3o 28.381 720.8 | 15 ° 27.790 | 706.1 
7 ° 28.286 | 718.6 15 30 27.770 705.3 
Z 30 | 28.220 | 716.8 16 ° 27.729 704.3 
| ° | 28.168 715.5 16 30 27.721 704.1 
| 8 30 28.128 714.5 17 ° 27.707 | 703.8 
| 9 ° 28.111 | 714.0 || 17 30 27 .6g0 703. 
9 30 28.081 713.2 18 ° 27.675 702. 
10 © 28.060 712.7 18 30 27.664 702.6 
| 10 30 28.032 | 711.9 19 ° 27.660 702.6 
28.011 | 711.4 19 30 *27.651 | 702.3 
II 30 27.985 710.7 20 ° 27.656 702.6 
12 ° 27.959 710.2 | 20 30 27.664 702.6 
12 39 27.936 709.4 27.671 | 702.8 
i 13 © | 27.909 703.9 | 2 30 | 27.693 703 
| 13 30 | 27.889 703.4 | 22 ° 27.707 703 
14 27.855 707.4 | 
| 
* Lowest. 


The following extract relative to this remarkable storm, 
|from the Liverpool ‘ Courier,” of December 11, 1886, is fur- 
‘nished by Third Officer J. H. Mills, of the s. s. ‘‘ Aurania,’’ 
Capt. W. H. P. Hains, commanding: 


A storm of great severity has prevailed in Liverpool, Birkenhead, and dis- 
\trict. On Tuesday evening, the 7th, a strong gale sprang up in this neighbor- 
| hood, and as the night wore on the storm increased in intensity. Revs 
| showers of hail, sleet, and rain fell at frequent intervals, and these continued 
|all Wednesday, the 8th. There were occasional lulls in the violence of the 
| storm, but they were only of short duration, and last night the wind was 
| blowing very strong. No serious casualties have been reported. At nine on 
| Wednesday evening, although it was only a thirteen feet and ten inches tide, 
the force of the gale drove the water near the stages to a depth of twenty 
feet. Shortly after ten o’clock the violence of the wind, which came princl- 
pally from the northwest, abated considerably, but the rain squalls continued 
with fury. The New Brighton boats stopped running in the evening, and the 

traffic to the southern ferries was also suspended. 

The following extraordinary fall of the barometer is recorded by Mr. Wood, 
optician, Lord street: ‘The fall in the barometer on Wednesday afternoon 
has been, as far as our knowledge goes, unparalleled, reading at 3.30 o’ clock 
the extraordinary figures 27.880 (708.1), and still falling. We have looked 
back over our record of past years as far as the year 1840, and find the fol- 


4 
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lowing nearest approaches to to-day's barometer: November 3, 1841, 28.360 
720.1); May 1, 1868, 28.106 (718.7); January 6, 1863, 28.345 (719.8); 
Mar h 24, 1872, 28.140 (714.7).”” 

At sunset in the evening the barometer was observed to have fallen at the 
Orme's Head, to 27.450 (697.2), whilst in Liverpool it stood at 27.480 (698.0). 
Thie fall in the barometer is certainly unparalleled in the history of Liver- 
pool, and many nautical men are of opinion that it has never been equalled 
m any part of the world, 


Capt. R. Bussius, of the s. s. “ Werra,’’ had a whole gale 


BE. 3° 0”. Capt. F. 8. Land, of the s. 8. “Oity of Berlin,” re- 
ports a hurricane on the 8th while off Waterford in the Irish 
Ohannel; lowest barometer, 28.18 (715.8), at 4a. m. Wind 
veered from waw. to w. and wnow.,and backed to wsw., and the 
storm continued until the 12th. The bark “Saint Patrick,” 
on the Oth, in N. 42° 45’, E. 5° 27’, encountered a heavy ssw. 
gale, which carried away fore, main, and mizzen topsails, stay 
sail and jib; shifted cargo to port side and stove one boat; 
shipped mach water. 

Oapt. J. ©. Jamison, commanding the s. s. “ Rhynland,” re- 
ports: “Sth, at 11.15 a. m., in N. 50° 18’, W. 17° 34, a heavy 
gale from wnow., with a flerce hail squall, during which a large 
meteor burst with aloud report between the fore and main 
masta about twenty feet above the bridge, emitting a strong, 
sulphurous smell, and covering the ship with a shower of 
aparks.” 


in N. 50° 207, W. 0° 10’. 
barometer, 28.34 (719.8), from noon to 4 p. m. of the 8th, in N. 
49° 41’, W. 6° 5’. Capt. J. Glasspoole, of the s. s. ‘* Thales,” 
reports: “* 7th, p. m., barometer fell very fast and wind backed 
to ssw.; barometer falling at the rate of one-tenth inch an hour 
for five hours; 8 p. m., wind increased to heavy gale; midnight, 
terrific gale and furious squalls from west, with mach hail ; 
Sth, 7.30 a. m., in N. 51° 0’, W. 8° 30’, very heavy gale from 
wnw.; tremendous sea broke on board, smashing wheel and 
after house, and gutting the saloon and captain’s and officers 
rooms; barometer smashed and thermometer washed over- 
board; force of wind 12 and mountainous sea. The chief 
officer was washed along deck and had both legs broken; pro- 
visions, and captain and officers’ effects, destroyed and washed 
overboard. At midnight of the 8th the weather began to 
moderate, with wind wnw.” 

Mr. H. Runton, observer, on the s. s. “Galileo,” Capt. R. 8. 
Jones, commanding, reports: “8th, encountered a strong sw. 
wind, accompanied with high, head sea; 2 a. m., wind increased 
to a gale, with falling barometer; sea increasing and the deck 
constantly flooded; 4 a. m., Wolfe Rock abeam, distance six 
miles; 8 a. m., strong, unsteady westerly gale; very high and 
dangerous sea; noon, wind still increasing, with violent squalls 
of hail, rain, and sleet; 4 p. m., wind increased to a hurricane, 
with tremendous sea; wind w.; at this time we were nearest 
the centre of the storm; 8 p. m., strong gale, high sea, with 
violent squalls, which continued until the 9th, at 4a.m., when 
wind went wnw., with high sea and rising barometer. The 
progressive motion of the storm-centre was apparently towards 
the ese.” 

Mr. James Miller, observer, on the s. s. ‘* Scandinavian,” 
Capt. John Park, commanding, reports: “9th, 2 a. m., Lam- 
lash abeam two miles; 3 a.m., clouds suddenly overspread the 
sky from the nw. and wind increased to a gale; 4 a. m., blow- 


coast of Lreland, bore up for Lamlash; 6 a. m., wind nnw., force 
11; 8a. m., wind now., force 10; 9 a. m., anchored in Lamlash 
harbor; noon, weather improving; 3.45 p. m., weighed anchor.” 
Capt. A. MeKay, commanding the s. s. “Catalonia,” reports: 


| 


| 


| 


w. and wnw. of such violence at times as to bring ship toa 
standstill; during the height of the gale the ship was com- 
pletely enveloped in a mass of drifting spray and foam, ob- 
securing everything from view beyond a half-ship’s length, the 
sea running tremendously high.” 

9.—This depression appeared over the ocean, in about N. 
55°, W. 27°, on the 2d, with pressure ranging below 29.70 
(754.4), whence it passed southeast to N. 51°, W. 15° by the 


from ssw., veering to nw., from the 8th to the 10th; lowest 3d, and then circled northeast over the British Isles. The de- 
barometer, 28.30 (718.8), at midnight of the 8th,in N. 52° 50’, | pression was shallow and of slight energy throughout its course. 


3.—This depression apparently developed off the New Eng- 
land coast and was central on the morning of the 6th south of 
Nova Scotia, with central pressure about 29.70 (754.4) whence 
it moved rapidly northeastward and disappeared over mid-ocean 
after the 7th, being probably drawn into the extended area of 
low pressure which extended from the British Isles westward 
over a considerable portion of the ocean. 

The following special reports refer to this depression : 

Second Officer Francis Potts, of the s. s. “ British Crown,” 
Capt. Archibald Smith, commanding, reports a fresh gale, veer- 
ing from s. by e. to n. by e., on the 6th; lowest barometer, 29.65 
(753.1), at 5 p.m., in N. 46° 15’, W. 54° 20’. The gale was 
accompanied by heavy rain. Captain Yungst, of the s. s. 
‘* Ems,” reports a whole gale on the 5th and 6th from ese., 
veering to s., w., and ne.; lowest barometer at 2 a. m. of the 


Capt. E. Smit, of the s. s. ‘* Pieter de Coninck,” re- | 6th, in N. 40° 45’, W. 68° 0’. Second Officer W. Barton, of the 
ports a whole gale from ssw., veering to nw., during the 8th /s. s. “ British King, Oapt. John Kelly, commanding, reports a 
and 9th; lowest barometer, 28.53 (724.6), at 6 a. m. of the 9th, | fresh to strong gale, from se., veering to w. and ne., from the 
Capt. R. T. Jones, of the s. 8.| 5th to 7th; lowest barometer, 29.74 (755.4), at 4 a. m. of the 6th, 
‘‘Galileo,” reports a hurricane from sw., veering to nw.; lowest | in N. 40° 30’, W. 67° 0/. 


4,—This depression was a continuation of an area of low 
pressure which entered the Atlantic Ocean off the north coast 
of Florida and passed northeast over Newfoundland by the 
8th. On the 9th the storm was central in about N. 54°, W. 
39°, with evidence of great energy, and central pressure rang- 
ing to about 29.30 (744.2); by the 10th the depression had 
moved slowly northeast to W. 32°, where pressure ranging to 
about 28.60 (726.4) was shown; during the next twenty-four 
hours the storm-centre passed eastward to W. 17°, with an 
apparent slight decrease in pressure; at noon (Greenwich 
mean time) of the 12th the centre of depression had advanced 
eastward to the northern portion of Scotland, with a slight in- 
crease in central pressure, after which it disappeared to the 
eastward beyond the region of observation. 

The following special reports give the general characteristics 
of the disturbances accompanying this depression. 

The s. s. ‘* Umbria,”’ on the 9th, had a fresh westerly gale; 
lowest barometer, 29.56 (750.8), at 8 a. m., in N. 46° 30/, W. 
44° 25’. Capt. M. Fitt, of the s. s. “ Virginian,” reports a 
strong gale on the 8th and 9th; lowest barometer, 29.84 (757.9), 
on the 9th, in N. 43° 19’, W. 55° 49’.. The gale began on the 
8th from se., foree 7, and veered to s. with heavy rain, and in- 
creased at midnight to strong gale, w.; continuing throughout 
the 9th from sw. to w., and moderating at night. Chief Officer 
Falkner, of thes. s. “ Kansas,’’ Capt. W. Gleig, commanding, 
reports: “8th, in N. 45° 0’, W. 52° 35/, fresh sw. gale, barome- 
ter, 29.62 (752.3); gale began on the 8th from sse. and veered 
to sw., with snow-squalls; veered to w. and continued on 9th, 
in N. 44° 10’, W. 57° 0’; then veered to nw. and moderated. 

Chief Officer Potts, of the s.s. ‘* Palestine,” Capt. W. White- 
way, commanding, reports: ‘10th, in N. 51° 7’, W. 25° 26/ 
(at noon), a moderate gale began from wsw., increasing at 4 
p. m. to heavy gale, w. by s., with hard squalls, high seas, and 


ing a heavy gale from now.; 4.07 a. m., gale increasing to| hail; barometer 29.00 (736.6) at 4 p. m.; gale continued, 
hurricane foree; heavy seas, breaking and deluging the ship} moderating slightly in the a. m. of the 11th, in N. 50° 59”, W. 
fore and aft, and, as wind was blowing a hurricane on the north | 27° 44’, and continued during the 11th, with squalls and high 


seas; barometer 29.05 (737.9) at 4 p. m., then rising.” 

Capt. W. H. Smith, of the s. s. “Sardinian,” reports: 
‘* 10th, in N. 54° 8’, W. 21° 47’ (at noon), at 4 a. m. the wind 
shifted suddenly to wnw. in a heavy squall, which rose to a 


“8th and 9th, in the George’s Channel, during passage from | strong gale; at 6.30 a. m. the wind moderated and backed to 
Liverpool to Queenstown, encountered a terrific gale from the | wsw.’’ 
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On the 11th and 12th the s. s. ‘‘ Catalonia” experienced al 
fresh gale from the wsw. veering to wnw., with terrific squalls | 
and very high west sea; position at noon of the 11th N. 51° | 
13’, W. 18° 45’, at noon "of the 12th, N. 50° 48’, W. 21° 30’. 
The s « * Werra ” on the 11th had a strong westerly gale ; | 
lowest barometer, 29.25 (742.9), at noon, in N. 51° 7’, W. 13° 
42’. Chief Officer Barwise, of thes. s. “Iowa,” Capt. 8. Wat- s 
ters, commanding, reports a fresh gale from sw., veering to 
wnw., on the 11th and 12th; lowest barometer, 29.02 (737.1), at. 
8 p. m. of the 11th; ship left Liverpool on the Lith; position | 
at noon of the 12th, N. 51° 46’, W. 7° 39/. 

§,—This storm was a continuation of land depression number | 
iv, which passed over the Gulf of Saint Lawrence and the) 
northern portion of Newfoundland during the 11th; on the 
12th the storm-centre had advanced northeast to about N. 54°, | 
W. 40°, with strong gales over a considerable area; by the 
13th the centre of depression had moved to N. 57°, WwW. 27°, | 
where pressure ranging below 29.00 (736.6) was exhibited : 
from this position the storm passed southeast to N. 53°, Ww. | 

18° by the 14th, and N. 50°, W. 13° by the 15th, when it) 
moved eastward tive degrees by the 16th, after which it passed | 
northeastward beyond the region of observation. From the | 
13th to the 16th the depression possessed great strength, and 
had central pressure ranging below 29.00 (736.6). 

The following are special reports received from shipmasters | 
relative to the passage of this depression : 

The s. s. ** Werra,” on the 13th, experienced a strong west- 
erly gale; lowest barometer, 29.21 (741.9), at 4a. m., in N. 49° 
25’, W. 24° 38’. Capt. T. L. Weiss, of the s. s. “ Wells City,” 
reports: ‘‘ 14th, noon, strong gale and heavy squalls from nw., 
barometer 29.15 (740.4); 4p. m., hard gale and violent squalls, 
barometer 28.98 (736.1); 6 p. m., gale increased to force 11, 
violent squalls and tremendous sea; 8 p. m., squalls of hurri- 
eane force, black, overcast sky; 10 p. m., barometer 28.90 
(734.0), sky partly cleared, and storm abated in twenty min- 
utes to force 8; 11.20 p. m., sky again became overcast, ba- 
rometer fell to 28.85 (732.8); midnight, in N. 51° 12’, W. 18° 
0’, wind hauled to n., force 9; 15th, 3 a. m., gale had hauled 
to ne., force 10, barometer rising ; barometer continued to rise 
during the 15th, and gale moderated from ene.”’ Capt. R. 
Ringk, of the s. s. “ Fulda,’’ reports a whole w. to nw. gale on 
the 14th and 15th; barometer lowest on the 15th, in N. 49° 41/, 
W. 15° 25’. 

6.—This depression was a continuation of land area number 
v, which passed eastward over the Gulf of Saint Lawrence and 
Newfoundland during the night of the 14th. On the morning 
of the 15th the storm was central in N. 51°, W. 45°, with press- 
ure ranging below 29.00 (736.6), after which it apparently 

assed southeast in the direction of the Azores. 

The following special reports refer to this storm: 

Capt. H. W. Brown, of the s. s. “ Pontiac,’”’ reports a whole 
gale, from wsw., backing to s. by e., and shifting to wnw., dur- 
ing the 13th and 14th; barometer lowest at 11.30 a. m. of the 
14th, in N. 35° 20’, W. 55° 5’. Capt. G. D. Spicer, of the ship | 
“ Charles 8. Whitney,” reports a heavy gale on the 14th, com- 
mencing from the sw., in N. 40° 20’, W. 50° 20/ (at noon); gale | 
began at midnight and continued four hours, blowing very 
hard, with heavy rain; lowest barometer 29.45 (748.0). 

The s. 8. “Aurania,” on the 15th and 16th, had a whole gale, 
from se., veering to w. and nw. and backing to wsw. and s.;) 


The weather was fearful during the morning, with heavy seas 
from all directions, and heavy rain showers; lowest barometer 
29.17 (741.0). 

The s. s. ‘* Bulgarian,” on the 15th, between N. 48° 20’, W. 
41° 40’ and N. 47° 20’, W. 43° 21’, had wind backing at 9 a. 
m. from nw. to sse. ; wind quickly freshened until it blew a 
strong gale; at 3p. m., during a few minutes’ lull, and very 
heavy rain, the wind suddenly shifted to w. by s. and con- 
‘tinued to increase in force to very heavy gale at midnight, 
with terrific hail squalls and very heavy sea. At9% a.m. of 
the 16th a terrible sea broke partially over the bow and starboard 
side of the upper bridge, carrying away iron stanchions and 
rails and drove the stanchions through the wooden dec k, stove 
in the wheel-house door , and caused other damage. (The 
upper bridge is twenty five feet above the water.) At noon 


the gale was gradually moderating, with rising ge ip 


On the 15th, the s. s. ‘*Catalonia,” in N. 48° 56’, W. 37° 47° 
(at noon), experienced a moderate gale from ese., poe fr to 
w. and nne. 

Capt. C. Thomas, commanding the s.s. “ Monte Rosa,” re- 
ports: ‘*On the 15th, in N. 49°, W. 45° (at noon), experienced 
the heaviest gale I have met since I first went to sea (now 
twenty-six years). The gale commenced at 7 a. m. from ese., 


with heavy sea and very heavy rain; the barometer com- 


menced to rise as soon as the gale came on; at noon the wind 


hauled to w. and nw.; while going westward we had fearful 
weather and mountainous seas; 


the wind blew mostly in 
squalls, but from 3 a. m. to 6 a. m. of the 16th it blew a per- 
fect hurricane. The gale continued twenty-four hours.” 


Capt. H. Perry, commanding the s.s. ‘‘ Britannic,” reports: 


“15th, 6 a.m., barometer falling, wind se., increasing to a 


fresh gale, with rain; 9 a. m., barometer falling, wind sud- 
denly shifted to sw. and increased to a strong gale ; 


ll a. m., 
barometer falling, wind veered to w., thick, rainy weather; 
noon, in N. 48° 32’, W. 42° 25’, barometer, 29.00 (736.6); 4 
p-m., barometer rising, whole gale, with violent squalls and 
heavy westerly sea; 8 p. m., wind wow., whole gale, danger- 
ous sea; 11 p. m., whole gale nw., very dangerous wsw. and 
nw. seas; shipped a heavy sea, carrying away two boats and 
‘damaging engine house; 16th, gale moderating.” 

7.—This depression was, evidently, a continuation of number 
6, and, approaching the Azores from the northwest, was central 


on the 16th in N. 43°, W. 33°, with pressure ranging below 
29.50 (749.3); from this position it is given a probable south of 


east course to N. 39°, W. 15° by the 18th, after which date its 
course cannot be traced, owing to absence of reports. The 
storm was possessed of considerable strength throughout, but, 
owing to a scarcity of reports from the region through which 


‘it passed, its track and severity cannot be accurately deter- 
mined. 


Under the influence of a depression which was central off the 


‘New England coast on the morning of the 16th, and which 
passed northeast over Nova Scotia during that date, strong 


gales were experienced over the ocean to N. 40° and W. 60°. 
8,—This depression was central on the 20th in N. 37°, W. 
65°, whence it moved northeast and disappeared off the coast 
of New foundland after the 21st. The depression was not at- 
tended by disturbances of marked violence, and exhibited mini- 
mum pressure, about 29.80 (756.9), on the 21st. 
9,.—This depression entered the ocean in the 


lowest barometer, 29.45 (748.0), at midnight of the 15th, in N. | vicinity of the Strait of Belle Isle during the 20th, and is given 
48°, W. 40°. The gale was accompanied by a very high nw.|a probable northeast track to about N. 56°, W. 40° by the 21st, 
sea, very confused at times. Captain Traub, of the s. s. ‘‘ La! from which position it is traced to N. 59°, W. 25° by the 22d, 
Champagne,” reports a storm of force 11 on the 15th and 16th; after which it disappeared to the southeastward, probably 
wind set in from se. and shifted to nw.; lowest barometer, passing over Scotland into the North Sea. The storm appar- 
29.49 (749.0), at 5 a. m. of the 16th, in N. 47° 15’, W. 42° 30’. | ently possessed great energy, but passed too far to the north- 


Capt. J. C. Jamison, of the s. s. ‘* Rhynland, ed reports a whole ward to cause serious disturbances south of the fiftieth parallel. 
gale from the 14th to 16th; wind veered from se. to n.; ; lowest. 
barometer, 29.22 (7.42.2), at 5.15 a. m. of the 15th, in N. 4 
10’, W. 43° 11’. 
Capt. T. Yiingst, commanding, reports a heavy gale from sse., 
veering to nw. on the 15th, in N. 47° 10’, W. 41° 


10,—This depression first appeared in N. 40°, W. 59° on the 
47° | 27th, with strong gales and rain to the northward and north- 
Third Officer Prager, of the s. s. ‘‘ Ems, ” | eastward, whence it moved rapidly northeast to N. 50°, W. 44° 
by the 28th, where pressure about 29.50 (749.3) was shown j 
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3 
by the 20th, after which it disappeared to the northeastward | 


beyond the region of observation. / 

The following special reports have been rendered relative to’ 
disturbances encountered within the area of this depression: | 

Oapt. W. Abbott, of the s. s. Marengo,” reports: “ 27th,) 
4p. m, to 28th, 2 a. m., experienced a hurricane in N, 44° 42/, | 
W. 51° 56’; wind veered from s. through sw. and w. to wnw; | 
barometer lowest at 7 p. m. of the 27th.” Capt. J. Uberweg, 
of the s. s. “ Waesland,” reports a whole northerly gale on the | 
27th; lowest barometer, 29.20 (741.7), at 8,30 p. m., in N. 44° 
a’, W. 56° 20’. The gale was accompanied by heavy rain. 
Capt. P. Stierendregt, of the s. s. ‘* Leerdam,” reports a whole 


gale from se., veering to waw., during the 27th and 28th; 


lowest barometer, 20.30 (744.2), at 10 p. m. of the 27th, in N, | 
46° 50’, W. 47° 35’. Capt. R. Wills, of the s. s. “ British 


Queen,” reports a whole gale to hurricane during the 27th and 


28th; wind set in from ne. and veered to sse. at noon of the) 
27th, in N. 46° 24’, W. 48° 8’, and during p. m. to nw., from | 
which direction it blew a burricane, with violent squalls and 
mountainous seas; lowest barometer, 29.44 (747.8), from 10 to} 
ll p. m. of the 27th. Chief Officer Kinning, of the s. s. 
“Roman,” Capt. D. Williams, commanding, reports a gale 
from sw., force 9, at 4a. m. of the 27th, in N. 44° 29’, W. 53° | 
0’; barometer 29.05 (737.9). 

Capt. W. Rippeth, of the s. s. “Otranto,” reports a barri-| 
cane on the 27th from sse., veering to nw.; lowest barometer, | 
20.64 (752.8), in N. 42° 18’, W. 55° 41’. Third Officer J. H. | 
Mills, of the s. s. ** Aurania,’’ Capt. W. H. P. Hains, com- | 
manding, reports: ‘* 27th, between N. 43° 16’, W. 54° 45’ and | 
N. 43° 39’, W. 53° 12’, and between the hours of 8 p. m. and | 
12 midnight, Greenwich mean time, experienced a storm; 
wind shifted from s. to w. and nw., with thick mist and rain; 
for about two hours it blew a hurricane from the w. and abated 
about midnight; lowest barometer, 29.28 (743.7), at 8 p. m., | 
and at midnight it had risen to 29.59 (751.6). 

Capt. B. Gleadell, of the s. s. “‘ Germanic,” reports a strong 
gale from se. veering to pw. during the 27th and 28th; lowest 
barometer, 20.65 (753.1), at 4.15 a. m. of the 28th, in N. 48° 
50’, W. 40° 50’. 

During the 30th the presence of a depression of considerable 
energy was indicated to the northward of the Banks of New- 
foundiand, but its course lay too far to the northward of the 
region of observation to allow of accurately locating its centre. 

OCEAN IOE. 

No-icebergs have been reported during the month. 

In December, 1885, several icebergs were observed on the 
Newfoundland coast, and over the Banks during the latter por- 


tion of the month. 
For December of the three preceding years no icebergs were 


reported. 
FOG. 
The following shows the limits of fog-areas encountered on | 
the north Atlantic Ocean during December, 1886, as reported 
by shipmasters : 
ist.—The s. 8. ** Fulda,” from N. 45° 0’, W. 51° 30’ to N. 
43° 0’, W. 57° 0’, had dense fog, continuing from 8 a. m. to 
midnight; winds southerly; barometer about normal. 
8th.—The «. s. ‘* Siberian’ had dense fog from 1 a. m. to 3) 
a. m., in N. 43°, W. 62°; wind strong from e. to s.; barometer | 
considerably below the normal. 
17th.—The s. s. “ Palestine” had dense fog from 8 a. m. to) 
Ll a. m., in N. 45° 51’, W. 51°24’; winds southerly ; pressure | 
below the normal. 


in N. 45° 40’, W. 48° 0”. The s.s. “ Bavarian ” had dense fog 
from 10 to 11 p. m., in N. 44° O17, W. 48° 51’; 
erly; pressure about normal. 

From above reports it will be seen that fog was encountered | 
during the month over, and to the southwestward of, the 
Banks of Newfoundland, with southerly winds and barometric | 
pressure about, or below, the normal. As in the preceding | 


winds south- | 


month (November, 1886), the conditions favorable to the de- 


velopment of fog seemed to exist to the eastward of barometric 
depressions. 


TEMPERATURE OF THE AIR. 
[Expressed in degrees, Fahrenheit. ] 

The distribution of mean temperature over the United States 
and Canada for December, 1886, is exhibited on chart ii by the 
dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal temperature are 
illustrated by lines connecting stations of normal or equal 
abnormal values. 

In northeastern Montana and in all districts, except the Rio 
Grande Valley, from the one hundred and fifth meridian east- 
ward, the temperature of the air for the month has been de- 
cidedly lower than the average December; the departures are 
especially large in Dakota, Minnesota, the Missouri Valley, 
and the upper Mississippi valley, the mean temperature of the 
air at Signal Service stations within these districts averages 
7°.7 below the normal; in Minnesota and eastern Dakota the 
month has been 10°.0 colder than the average December. In 
the Lake regions, the Ohio Valley, and Tennessee, the depart- 
ures average about six degrees below the normal. From the 
one hundred and fifth meridian westward the temperature of 
the month has been above the normal; the larger departures 
within this area occur in Washington Territory, Oregon, Idaho, 
and Nevada, where they range from 5°.7 at Boisé City, Idaho, 
to 4°.4 at Olympia, Washington Territory. It is worthy of note 
in this connection that the area of greatest departure below the 
normal coincides with the area of maximum pressure. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations : 


Above normal. Below normal. 


° 
Denver, Colorado 665 | Moorhead, 
Roseburg, OTe gon 5e4 | La Crosse, Wisconsin 
Fort Grant, Arizona........ 5.4 Bismarck, Dakota........ 
Winnemucca, Nevad 5.1 | Davenport, Iowa ..... 
Helena, Montana ..... Dubuque, Iowa......... 
Fort Davis, Texas ... Duluth, Minnesota .. 
Portland, 4-6 | Keokuk, Iowa.............. 


Average temperatures for December. 


Average for Decem- 


ber, Signal-Service | Comparison 
observations, of Dec., 
Districts, 1886, with 
for several 
For sev- 
years. For 1886.| years. 


| 


© 


New England ............. 

Eastern Gulf States.. 
Western Gulf States. 
Rio Grande Valley... 
Ohio Valley 
Upper Lake region 


Southern slope 
Southern platean .. 
Middle plateau 
Northern platean.............. 

South Pacific coast 
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i In the following table are given the mean temperatures for 
the several geographical districts, with the normals and depart- 

i ures, as deduced from Signal Service observations : 
s i 
OLD ihe & ** ephaiontia had dense log dul Ing M., | Upper Mississippi 
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) The monthly, and the greatest and least daily, ranges of 
temperature, are given in the table of miscellaneous meteoro- 


logical data. 


The following are some of the greatest and least monthly 


RANGES OF TEMPERATURE. 


DEVIATIONS FROM NORMAL TEMPERATURES. 

In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures for 
December for a series of years, the mean temperature for De- 
cember, 1886, and the departures from the normal : 


| ranges at Service stations : 
=* 
Fort Aesinaboine, 38.9 | Astoria, Oregon ...... .. 
Bismarck, Dakota .9 || Fort ¢ ‘anby, Washington 21.3 Arkansas. 
Huron, Dakota ........ 80.2 Cape Mendoci ino, California....... 21.5 Lead Hill.. BOONE 37-9 5 | 32.5 5-4 
Fort Maginnis, Montana ... 78.4 || San Francisco, 22.7 California. 
Fort Buford, Dakota..... 78.2 || Tatoosh Island, Washington 1 Ter 26.5 | Fall Brook Sen 52.5 10 53-9 | t 1.4 
| Poplar River, Montana .. 78.0 | | | Key West, Florida... ’ 27.3 Sacrament 46.2 21 47.3 
0 | 
— -- | Middletown ©... Middlesex 28.3 28 | 24.6 | — 3.7 
New Haven ® New 39.7 100 27.3 | — 3.4 
Table of comparative maximum and minimum temperatures for December. aon Windham 27-7 30} | — 3.7 
— Anne.. 37-5 11 | 30.4) — 7.1 
.6 
Max. Min. | Max Year. | Min. Team. Indiana. 
° | Mauzy......... pec 26.4 7 | 20.4 | — 6.0 
22.9| 78.8 | 14.0 1880 | Vevay Switzerland 34.6 21 29.6 | — 5.0 
| Montgomery ........./ -8 | 22.1 | 77.1 I 8.0 1880 | owa. 
Arizona 64.1 21.6 70.0 1881 |—18.0 1879 | Monticello......... 33 14.2 | — 7.3 
DO Apache 18.5 | 1881, 8.0 1884 | Muscatine MUBsCAtINE 23.8 | 47 10.6 | —13,2 
Arkaneas ................ ort Smith............ | I — 9.0 18 ansas. 
Little | és. | | 74.4 1880 Independence ....... MONEZOMETY 14 28.3 | — 5.8 
-| San Francisco........ 66.0 | 43.3 68.0 1878 | 34.0 1879 | LAWTENCE 9 | — §.6 
San Diego..............| 75.5 | 40-5 | 82.0 1874 | 32.0 1879 Wellington 30.8 | 28.3 | — 2.5 
Denver 8 | | —25.0 OOBON 29.4 7 25.5 | — 3.9 
Pea 3.t — 5.0 | Ll —37.0 I oniiana. 
New Haven 55.6 6.9 | 1875 1884 | Grand Saint Landry .............. | 3 §2.2 | — 3.0 
New London $4.1 10.3 | 60.5 1879 — 7.5 1883 
Fort Buford........... 45-3 |—32.9 | 59-3 1885 —46.0 1879 | Belfast * snseensesave ensnecanccss cunecs 23.3 27 20.9 | — 2.4 
Cape Henlopen...... 49.1 | 12.1 | | Gardiner * Kenneb0c 22.4 | 51 23.3 | + 
District of Columbia Washington City..., 54.2 | 10.8 | 73-0 1873 |—13.0 1880 | Orono * Penobscot ....... 20.8 18 18.1 | — 2.7 
| | 27-4 | 81.0) 1875 | 19,0 1880 Michigan. 
anta. 14.9 | 71.0 1379 | 1.0 1 und, | 
Sevanned - 74.0 | 25.0 80.0 1875 | 15.0 1880 ..... 33-3 16 28.6 | — 4.7 
| Boisé City........ 60.2 | 21.2 | 60.5 1885 |— 7.3 1884 aseac 
000050000] indianapolis | 7\- ; 68.0 | i873 25-7 | 30 23-7 | — 
Indian ‘Territory... 09.0) 3.1 | 77.0 1880 2.0 1879, 1880 | Middlesex 27.9 | 15 21.6 | — 1.8 
LOWS 50.4 |—23.5 | $7-7 | 1883 |—19.0 '76,'79,"80 | Bristol 7 -9 | — 2.0 
ous Des Moines — $4.2 (19.5 | 57.0) 1883 |—18.2 1884 | Bristol . 30.0 | I 28.4 | — 1.6 
Dodge City... §.0| 73.0 1875 |—15.0 1876 | Hampden 27.6 | 20 25.6 | — 2,0 
DO Leavenworth .. 7 \—10.4 | 72.0 1875 |-—13.0 | Ww 30.5 | 16 27.7 | — 2.8 
Louisiana ................ New Orleans .. 72.4 | 27.0| 78.0 1871, 1875 20.0 1870,1 | Berkshire 26.3 32 22.1 | — 4.2 
98.0 20.2 | 79.0 | 1875 | 10.0 1880 | Carson city. Ormaby 30.4 | 7 40.8 | + 4.4 
Maine... -| Eastport ...............; 46.6 9.0 54.0 1877 |—21.0 1884 New Brunswick. | 
eo Portland ...... 49.6 59.0 1884 |—17.0 1872 | Saint JoWM Saint 22.6 26 23.2 | + 0.6 
Maryland. Baltimore ...... ..... | 15.0) 71.0 1881 |— 3.0 1880 New Hampshire. 
Maseachusetts.......... Boston | 42 | 6.0, 1881 [12.0 1883 | Concord 26.3 | 19 23.7 | — 2.6 
Michigan Detroit..... $1.8 | +2.5| —24.0 1872 | Hanover pare] 20.7 | 25 10.1 | — 4.6 
DO Alpena...... §2.6 1.7 | +0 1875 |—15.0 1880 ew Jersey. 
Minnesota Duluth... 42.0 |—20.8 | 51.0 1883 |—34.0 1879 | South ome 29.7 | 17 29.8 
DO sccserssenss-s----) Saint Paul .. 42.7 |—23-7 | 56.0 1877 —39.0 1879 ' New York. | 
Mississippi .. | Vicksburg 69.1 | 19.2) 79.0 1873,1875| 12.0 1880 | Factory ville Tioga ........ 27-5 | 5 22.3 | — §.2 
.| Saint Louis |} [= 2.8 | 74.0 1875 |\—17.0 1872 | North 25.5 | 19 21.5 4.0 
—* Fort Benton 3-3 = l—§9.0 1880 | Palermo.. 24.2 | 33 19.3 | — 4.9 
$5.8 —15. | ° 1885 |—40.0 1880 to. 
North Platte......... | 57.0 6. 3 | 69.0 1885 |—27.0 1879 | Wauseon . 26.7 16 19.3 | — 7.4 
Omaha ........ 1877 |—17.0 1879, 1884 Pennayleania. 
Nevada .. Winnemucca ......... -3| 15.8) 65.0 1878 1879 | Dyberry.. 24.9 22 21.5 | — 3.4 
New Hampshire | Mount Washington) 32.4 | 43.0 1884 |—47.0 | 1876 | South Carolina, 
New Atlantic City........) 51.4 | 13-7 | 64.0 1877 |— 7.0 1880 | Stateburg .. 47.1 | 6 | 43-9 | — 3.2 
~ccocene Sandy Hook.. 1851 |— 5.0 1880 Texas. 
New Mexico .. Santa Fé.. 54. "13.3 | 65.0 1878 |—13.0 1879 | New Ulm... of 53-9 14 52.7 |— 1.2 
ew York C 54.2) 14.0) 2 1581 6.0 1 unenburg* .......... 
North Carolina........ Charlotte .............. | 61.9/ 71.0 1884 5.0 1880 | Newport * Orleans 20,2 12 15.6 | — 4,6 
Do ... Wilmington........... 69.2 | 22.2 | 78.0 1879 | 10.0 1880 | Strafford 21.1 12 17.3 | — 3.8 
Ohio. ...... Cincinnati ............ 60.4 |— 2.6 | 72.0 1 8.0 orginca. 
52.6 |} —12.0 | 1872, Bird's Northampton 41.6 18 | 39-0 | — 2.6 
Portland ...... 65.4 | 297 63.0 1875, 1880 3.0 1879 | Dale Enterprise....... Rockingham 38.6 | 6 | 31.4 ke 7.2 
Roseburg 65.8 | 315 65.0 1880 7.0 | 1879 | Variety Mills N€ISOM | 36.9 10 30.6 | — 6.3 
Pennayivania Pittsburg 58.5 | 6.8 | 72.8 1885 |— 9.0 1880 | West Virginia. 
Do. Philadelphia .........; 55.3 | 12-9 70.0 1873 5.0. 180 | Helvetia.. 33.6 10 | 28.9 | — 4.7 
Rhode Island ..........., Block Island ......... S43 | 15-5 | 60.0 1884 |— 3.2 | Wisconsin. " 
South Carolina ........ Charleston ............ | 71.8 | 24.8) 76.0 1881 | 13.0 Delavan . 19.8 | 3 | 15.8 | — 4.0 
Knoxville ...... 2-7 | 6.4] 75.0 1874 5.0 | | 
Do Memphis... | 74.0 876 880 | * From the “ Bulletin of the New England Meteorological Society.” 
. . . ~ 
Fort Elliott. 7.3) 2.4 188 | —r0.0 The following notes on the temperature of December and the 
tah .......... alt Lake City....... | 55-7 | 19-0 1.0 —10.0 I 
Virginia... Lynchburg | 15.0 | 73.0 1886 are given by voluntary observers: 
Mor folts 19.8 | 73-0 1880 California.—Sacramento: the mean temperature of 1886, 59°.4, is 0°.7 be- 
Washington Ter........ Spokane Falls........ $7.2 | 1464 | 1885 |—17.8 1884 | low the of the past twenty-one years. 
Do ..... Olympia . 60.2 | 31.0) 04.2 1885 | 8.0 1879, 1884 | Illinois. iley, McHenry county: the mean temperature of the present 
"| | | December, 15°.4, is lower, with the exception of that of 1872 and 1876, than 
Wyoming ...... .........| Cheyenne ota | oa ee Bitte A 1875 4g: © | 1879, 1880 | that of any other ‘December during the past twenty-five years ; in that time the 


° 


_| warmest December occurred in 1877, mean temperature, 87°.8; the coldest 
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in 1876, mean, 11°.1. The mean temperature of 1886, 44°.8, is only 0°.2 lower 
than the normal of the past twenty-three years; in that time 1870 was the 
warmest year, mean temperature, 48°.1; 1875 was the coldest, mean, 41°.4. 

Sycamore, DeKalb county: the mean temperature of 1886, 45°.2, coin- 
cides with the annual mean of the past five years. The temperature of the 
present December, 17°.0, is lower than that of any other December during 
the past six years; in that time the warmest December occurred in 1881, 
mean, $4°.8, 

Sandwich, DeKalb county: the mean annual temperature of the past thirty- 
five years is 47°.8, the mean of 1886 is 48°.7, being 0°.9 above the normal; the 
maximum temperatare of the past thirty-five years is 106°.0, the minimum is 

—$4°.0; the maximum of 1886 is 99°.0, the minimum is —25°.0. 

Indiana. —Logansport, Cass county: the highest December temperatare 
since the beginning of observations in 1854, 72°.0, occurred in 1875, the low- 
est, —22°.0, in 1872; the highest mean temperature for that month, 45°.0, 
occurred in 1877; the lowest, 14°.0, in 1872; greatest monthly range, 79°.0, 
in 1870; least monthly range, 38°.0, in 1857; the highest temperature during 
1886, 108°.0, occurred July 7th, the lowest, —17°.0, January 10th; the mean 
temperature for the year is 51°.6. 

Vevay, Switzerland county: the three highest temperatures that have oc- 
curred in December during the past twenty-one years are 76°.0 in 1865, 73°.0 
in 1875, 72°.0 in 1867; the three lowest are —11°.0 in 1880, —7°.0 in 1871 
and 1876. 

Iowa. — Muscatine, Muscatine county: the present December is the coldest that 
has occurred during the past forty-seven years; it is 13°.2 below the normal and | 
8°.8 below the mean of December, 1872, which is second to the present Decem- | 
ber in point of low temperature; the minimum temperatare of the month, 

-26°.0, was reached but once before, viz., in 1872. 

Monticello, Jones county: the mean temperature of the year, 45°.9, is 0°.4 
below the normal of the past thirty-two years; during December since 1854 
the maximam temperature, 64°.0, occurred in 1877; the minimum, —36°.0, 
in 1872; the warmest December mean temperature, 39°.5, occurred in 1877 ; 
the coldest mean, 8°.1, in 1859. | 

Kansas.—Lawrence, Douglas county: the following table, by Prof. F. H. | 
Snow, furnishes a comparison with the eighteen scssntinn Decembers: 


1868. | 1869. | | | | 1873. | 1874. | 1875. | 1876, | 1877. 


° ° ° ° ° ° 
Mean temp......... 23.9 29.6 28.4 24.4 19.8 | 30.8 39.4 23.6 4.4 
Max, temp......... 65.0/ 64.0 58.0 | 67.5 55-5 73.0 56.0 68.0 
Min, tomp.......... 16.0 4.0 10.0 — 6,0 |—i8.0 9.0 — 3.0 0.0 — §.0 10.0 


Mean tomp........ 23.0 26.2 25.8 40.1 31.2 33-7 23.5 32.5 29.2 
Max. temp 53.0 65.5 61.0 63.0] 63.0 59.5 §7.0 61.4 
Min. 6.0 — 9,0 —12.0 15.0 6.5 3-5 6.5 1.5 — — 3.3 


Maine.—Cornish, York county: during the past twenty-nine years the coldes 
December occurred in 1850, mean temperature, 14°.7; the warmest in 1877, 
mean, 27°.5 

Massachusetis.—Somerset, Bristol county: the mean temperature of 1886, 
0°.2, ie 0°.7 above the average of the past sixteen years. 

Worcester, Worcester county: the mean temperature of 1886 was 45°.1 
against 44°.0 and 45°.8 the two preceding years. The extremes of tempera- 
ture were —(°.0, February 7th, which was the coldest day of the year (with 
a mean temperature of —4°.5) and 89°, on July 6th and 7th, the latter bein 
the warmest day, with a mean temperature of 78°.7. The extremes a 


temperature during the last half century are, the minimum, —18°.5, on Feb- 
ruary &, 1861, and the maximum, 98°, on June 22, 1849. The coldest day dur- 

ing the period was February 5, 1855, when the extremes were —7° and —14°, 
with a mean temperature of —11°.2. The warmest day during the same | 
period was July 13, 1849, when the extremes were 78° and 95°, with a mean | 
temperature of 89°. 2. 

New York.—North Volney, Oswego county: during the past nineteen years 
the coldest December occurred in 1876, mean temperature, 18°.0; the warmest 
in 1881, mean, 33°.7; the mean temperature of 1886, 45°.1, is 0°.3 above the 
average of the past nineteen years. 

Palermo, Oswego county: the highest December mean temperature during 
the past thirty-three years, 32°.1, occurred in 1881; the lowest mean, 16°.8, | 
in 1880; the mean temperature of the year 1886, 42°.7, is 4°.2 below the aver- | 
age of the past thirty-three years; the highest yearly mean in that time, 51°.8, 
occurred in 1878, 

Ohio. —Wauseon. Fulton county: during the past sixteen years the highest 
December mean temperature, 38°.8, occurred in 1877; the lowest, 17°.1, in 
1872; the December extremes for the same period are 70°.0 in 1875 and 
-~$2°.4 in 1884; the mean temperature of the year 1886, 47°.4, is 0°.3 below 
the average. 

Texas.—New Ulm, Austin county: temperature comparisons for December | 
during the past fourteen years: highest mean, 60°.9, in 1875; lowest mean, 
46°.1, in 1876; highest temperature, 86°.0, in 1875; lowest, 9°.0, in 1880. 

Virginia. —Dale Enterprise, Rockingham county: the highest December | 
mean temperature recorded at this place within the past six years, 51°.4, oc- | 
curred in 1880; the lowest, 28°.4, in 1882. The table below gives the maxi- | 


mum, minimum, and annual mean temperature of each year from 1880 to 
1886, inclusive : 


Temperature. 


Years. 

Maximum Minimum Annual 

of the year. of the year. means. 

° ° ° 
9 55-9 
5 $3.6 
° 55.0 
97 53.2 
100 —I0 53.2 
95 —i2 55-7 
98 —7 54.6 


Bird's Nest, Northampton county: during the past eighteen years the lowest 
December mean temperature, 32°.7, occurred in 1876. 

Wytheville, Wythe county: during the past twenty-two years one December 
only, that of 1878, was colder than the present month. 

Variety Mills, Nelson county: the mean temperatures of December, 1886 
and 1876, were each 30°.3, — were lower than the mean of any other Decem- 
ber in the past ten years; the highest mean in that time, 43°.3, occurred in 
1879; the mean temperature for 1886, 52°.5, is 2°.7 below the average of the 
previous nine years, and it is also the lowest annual mean that has occurred in 
that time; 1877 and 1881 were the warmest, annual temperature for each, 
56°.5; the maximum temperature of the year 1886, 93°.0, occurred July 
80th ; the minimum, —15°.6, on February 5th. 

West Virginia.—Helvetia, Randolph county: the mean temperature of the 
year, 48°.9, is 1°.4 below the average of the last ten years. 

FROSTS. 

Frost occurred in the various districts on the following dates : 

New England.—\st to 31st. 

Middle Atlantic states.—1st to 31st. 

South Atlantic states.—1st to 12th, 14th to 31st. 

Florida Peninsula.—3d, 6th, 7th, 8th, 15th, 16th, 17th, 20th, 
21st. 

East Gulf states.—2d to 8th, 13th, 14th, 16th, 17th, 20th to 
23d, 25th, 27th. 

West Gulf states.—1st, 2d to 7th, 9th, 14th, 15th, 16th, 18th 
to 22d, 24th to 27th, 31st. 

Rio Grande Valley.—5th, 6th. 

Tennessee.—1st to 11th, 13th to 31st. 

Ohio Valley.—1st to 22d, 24th to 31st. 

Lower lake region.—1st to 31st. 

Upper lake region.—I1st to 31st. 

Extreme northwest.—I\st to 31st. 

Upper Mississippi valley.—1st to 31st. 
issouri Valley.—t\st to 31st. 

Northern slope.—1st to 31st. 

Middle slope.—1st to 31st. 

Southern slope.—1st to 16th, 19th, 24th to 22d to 29th, 31st. 

Southern plateau.—1st to 9th, 11th to 31st. 

Middle plateau.—\1st to 31st. 

Northern plateau.—\st, 2d, 4th to 7th, 10th, 11th, 12th, 14th, 
15th, 18th to 21st, 23d, 28th, 29th, 31st. 

North Pacific coast region.—1st to 6th, 9th, 10th, 12th to 15th, 
20th to 24th, 27th. 

Middle Pacific coast region.—1st to 5th, 10th, 13th, 14th, 15th, 


21st. 


South Pacific coast region.—11th, 22d. 
ICE. 

Ice formed in the southern parts of the country, as follows: 

Florida.—Jacksonville, 6th, 7th, 16th, 17th; Archer, 6th, 
7th, 16th, 2ist; Duke, 6th, 7th; Pensacola, 5th, 6th. 

Georgia.—Savannah, 3d, 16th. 

Louisiana.—New Orleans, 5th; Shreveport, 16th, 20th. 

North Carolina.—Hatteras, 3d; Charlotte, 2d, 3d. 

South Carolina.—Charleston, 16th, 17th. 

Texas.—Palestine, 2d; Corsicana, 4th to 7th, 12th, 25th, 


(27th, 28th. 


TEMPERATURE OF WATER. 


The following table shows the highest and lowest tempera- 
tures of water observed at the several stations; the monthly 


> 


1880 
188: . 
1882 
1883 
1884 
1885 
1886 . 
* 
1878. 1879. 1880. 1881 | 1882. 1883, 1884. | 1885. | 1886. Mean. 
i} 
- 
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ranges of water temperature; the average depth at which the DEVIATIONS FROM AVERAGE PRECIPITATION, 
observations were made ; and the mean temperature of the air:| pye following table shows, for certain stations, as reported 


" Temperature of water for December, 1886 by voluntary observers, the average precipitation for the month 
of December for a series of years, the precipitation for Decem. 


| Temperature | Mean | Der, 1886, and the departures from the average: 
at bottom, Average tempera- | ~~~ 
Station, Range. | depth, ture of the | £8 se . 
Max. | Min, | Station. Station, County. 23 = 
| | = > = = 
-} — sos | s es = 
Alpena, Michigan a 30.7 | 28.6 2.1 | 10.4 | 19.9 Sey 
Augusta, Georgia 49.0 | 37.2) 12.4 | 8.0 | 42.0 Arkansas. | Inches Iuches Inches 
Baltimore, Maryland ................... 44.5| 34.1 10.4 11.9 3!.3 Lead Hill...... 4.78 | 5 1.5 — 3.27 
Block Island, Rhode Island.......... 48.5 | 35.2 13.3 | 8.3 | 34.0 Cal 
ton, Massachusetts cesses Fall Brook ....... San Diego.................... 2.42 10 0.30 — 2.12 
Buffalo, New 34.0 32.2 1.8 | 13.8 23.6 | Sacramento... | Sacramento ................, 4.60 21 2.13 | — 2.47 
Canby Fort, Washington Territory ........ 49.7 |) 46.2 3-5 | 15.4 47.5 Connecticu 
Cedar Keys, Florida 62.1 49.6 12.5 7-7 54-4 | Canton * Hartford....... 3.63 | 25 2.71 — 0.92 
Charleston, South 55.0 7-9 36.5 48.4 | Hartford* Hartford....... 3-65 | 15 4.04 
Chincoteague, Virginia ......... 49-5 | 29.7 19.8 | 3.1 36.4 | Middletown *... Middlesex... 374 25 5.72 
Chicago, Iinoisd.............0... woes) 33-52) 32.0 1.2 7.9 25-0 | Wallingford *...... New Haven ... 4.18 | 28 6.77 2.59 
Cleveland, | 36.0] 32.0) 13.4 25.3 Minois. 
Galveston, Texas . 64.2 | 53.6 10.6 | 13.8 56.2 oof MoHomry 2.00 26 1.13 — 0.87 
Grand Haven, Michigan /.............. | 32.0 0.9 | 17.6 | DS 2.75 | 6 1.45 — 1.30 
Jacksonville, Florida | 59.0| §1.6 7-4) 13.0 52.8 | Indiana, | 
| 76.5) 65.0 11.5 | 18.4 | Tippecanoe .......) 3.02 7 1.96 — 1.06 
Mackinaw City, Michigan g..... .. 36.6 32.8 38 9.3 22.6 2.52 32 0.85 1,67 
Macon, Fort, North Carolina | 56.9 44.7 12.2 | 14.7 Switzerland............... 4.12 | 21 2.89 | — 1,23 
Marquette, Michigan | 35.2] 31.4 3.8 | 11.7 1 6 Iowa, 
Mobile, | 45.8 11.1 | 15.9 2.40 33 0.84 | — 1.56 
New London, Connecticut 4740 37-5 9.5 11.4 29.9 Kansas. 
New York City 45.3) 34. 10.5 14.9 | 30.8 Montgomery ............... 2.39 | 14 0.65 | 1.74 
Norfolk, Virginia ........... 40.3 29.8 16.5 | 16.3 | 37.7 Douglas.... | 19 — 0,80 
Pensacola, Florida | 50.9 16.2 | 16.9 | 5!.3 | Wellington ...... 8 — 0.90 
| 42.9) 30.0! 12.9) 17.4 | 23-1 | Yates Centre | Woodson........ 1.45 | 7 0.49 | — 0.96 
Sandecky, Grand Cot Saint Land 6.76 | 3 3.26 3.50 
San 52.6 51.7 0.9 | 37-5 | Maine 
$3.8 | 42.5 11.2 | 10.3 Kennebec ..., 3.70 | 48 4.68 0.98 
| Maryland, 
@ Frozen from 2d to 6th and from 16th to 31st. Paliston Massachusetts. | Harford 3-5? . 4.22 | + 0.70 
b Frozen, 5th to roth and from the 17th to 31st. Cambridge ®.......c0..0.c0-........ Middlesex........... 3.71 | 46 5.04 1.23 
¢ Frozen sth, 6th, 7th, and from 27th to 31st. Chestnut Hill *..............ccccee. Middlesex........ 3-35 | II 5.82 2.47 
d Frozen throughout the month. Framingham * .........00....... Middlesex........ 3-47 | 12 5.17 1.70 
e Frozen from sth to gist. Lake Cochituate #.................. Middlesex........ 3-51 | 35 5.67 2.16 
J Frozen from 27th to 3ist. Middlesex........ | 62 4.94 1.09 
Frozen 2d, 3d, 4th, and from the 15th to gist. MOP cocilienicelivigabicsccotuescscuts | Essex 2.76 12 5-75 2.99 
i Frozen froin i8th to 24th and from 26th to 31st. Mystic Lake* ........... | Middlesex... 3.01 i 4.08 1.67 
PRECIPITATION New Bedford 4-12 | 14 6.78 2.66 
[Expressed in inches and hundredths. Waltham Hampden 
The distribution of rainfall over the United States and Wiltbamnstownn 9 -..--conneeseenn + Berkshire.................... 2.63 18 4.04 1.41 
Canada for December, 1886, as determined from the reports of | carson OFMEDY 2400 8, — 1.28 
about five hundred and eighty stations, is exhibited on chart iii. 6.0: | 
The precipitation of December, 1886, is near! y normal in all Concord st? Hampshire ; 
parts of the country, except in the Gulf and south Atlantic | 
states and along the Pacific coast. In the Gulf and south At- | south 
lantic states the preci pitation of the month is largely below the New York, , 
normal ; within these districts three ‘Stations only, Charlotte, Palorace | 3.97 33 2.97 — 
New River, and Wilmington, North Carolina, show an excess ts Ohio. 
of precipitation ; at all other stations the monthly precipita- 2.32 14 | 3-07 | + 0.75 
tion ranges from one-half to one-seventh of the normal. The — 0.22 
average precipitation for December, 1886, at Signal Service «| 6] 2.56 | — 0.85 
Stations in the east Gulf states is only one-half the normal Um 
and in the west Gulf states the average is less than one-third | Vermont, 
: 
of the normal. Along the coast of Washington Territory and | Orleans + 0.12 
Oregon very large departures in excess of the normal occur, 3.20 12 2.70 — 0.50 
and In California large deficiencies. The rainfall of the west- Bird’s Nest PWR peccescsece -| Northampton.............. 3-70 18 5.25 t 1.5 
ern part of Washington Territory and Oregon deserves special 
mention, several stations reporting over fifteen inches; at 22 3-35 | + 0.41 
Neah Bay, Washington Territory, 30.70 inches of rain fell,’and ne: actin 4.51 10 4-57 | + 0.06 
at Tatoosh Island, Washington Territory, 25.84, which is 14.82 ; 
in excess of the normal. * From the “Bulletin of the New England Meteorological Society.” 
The following are some of the most marked departures from; The following notes on the precipitation of December and 
the normal precipitation at Signal Service stations: _the year 1886 are given by voluntary observers : 
IUinois.—Riley, McHenry count : during the past twenty-six years the 
ey, y Ing p y y 
Above normal. Below normal, | December precipitation was the greatest in 1863, total for month, 4.16 ; it 


was least in 1874, total, 0.48 ; during 1886 rain fell on eighty-one days, snow 


. i Inches, | 4 forty-three days ; total precipitation of the year, 31.24, which is 2.94 be- 
Tatoosh Island, Washington Ter......., 14.82. Shreveport, Louisiana Sed ceseen seccescnvecs 4.81 low the average of the past twenty-five years ; in that time the largest annual 
Olympia, Washington Territory... 4.19 || Little Rock, Arkansas 4.08 | PeCIpitation occurred in 1881, total, 47.22 ; the least in 1874, total, 24.35, 
Portland, Oregon 3-37 || Vicksburg, 3-91} Sandwich, DeKalb county: the precipitation of 1886, 27.41, is 13.20 below 
Block Inland, 2:06 | Palestine, the average of the pas thirty-five years; the precipitation of 1868, 1877, and 
Coeur d’Alene, Idaho.......... 1.94 | San Francisco, California." 2.86 aie a that of 1886, the fall for those years being respectively 26.75, 
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December precipitation, 6.99, fell in 1856; the least, 0.65, in 1867. 

Kansas.—Lawrence, Douglass county: the precipitation of the year, 24,25, 
is 11.02 below the average of the past nineteen years, it is also the smallest 
annual precipitation in that time. 

Massachusetts. —Somerset, Bristol county: the precipitation of the year, 
46.96, is 1.50 above the average of the past sixteen years. 

New York.—Palermo, Oswego county: the precipitation of 1886, 31.10, is 


Mobile, Alabama: light rain fell during the night of the 
3d—4th and at intervals throughout the 5th. About noon the 
temperature began falling rapidly, the thermometer indicating 
(39°.7 at 3 p.m. High northerly winds prevailed during the 
nightof the 4-5th. Light snow began falling at 5.20 a. m. of 


| the 5th and continued at intervals throughout the day; total 
snowfall one-half an inch; the storm was accompanied by high 


5.80 below the average of the past thirty-three years; the total depth of northwesterly wind and low temperature. 


enowfall, 75.75, is 20.00 below the average of the same time. 
Ohio. —W auseon, Fulton county: the total precipitation of the year, 30.38, 
is 6.38 lew than the average of the past fourteen years, it is also the smallest 


in that time; the snowfall of the month, 19.90, is nearly double the average 


for December. 

Viryginia.—Dale Enterprise, Rockingham county: during the past six years 
the heaviest December precipitation, 5.04, fell in 1884; the least, 0.13, in 
1882. The following table gives the total precipitation and depth of un- 
melted anow for each year from 1880 to 1886, inclusive: 


Precipitation. 
Years 
| Rainfalland Snows, aggre- 
| meltedsnow, gate dept . 
| Inches. Inches. 
37.13 52 
61 20 
1882 $6.01 45 
37.42 33 
roy... 51.00 2 
188s 47.37 22 
41 


Wytheville, Wythe county: the total precipitation of the year, 46.44, is 4.65 
above the average of the past twenty-two years. 

Variety Mills, Nelson county: during the past eight years the greatest De- 
cember precipitation, 6.29, fell in 1881 ; the feost, 1.80, in 1880; the precipi- 
tation of 
the greatest in that time ; the least, 31.69, fell in 1879. 


In the following table are shown, for the several geographi- 
eal districts, the normal precipitation for December; the 
average for December, 1886, and the excess or deficiency as 
compared with the normal : 

Average precipitation for December. 


| 
| Average for Dec., 


| Signal-Service ob- ; 
| servations. 
be 
Districts = with the aver- 
| age forseveral 
years, 
leral years. Vor 1886.) ° 
| — 
| Inches. Tnches. Inches, 
New England . 4.41 5.31 0.90 
Middle Atlantic States 3.590 3.77 | t 0.27 
Bouth Atiantic States 4-3) 3.90 — 0.35 
Florida Peninsula 2.4 2.29 | — 0.19 
Resturn Gulf States... 5.3! 2.80 — 2.51 
Western Gulf States 4.30 | — 3.00 
Rio Grande Valiey ......... 1.69 0,38 | — 1.31 
4.47 3.23 | — 1.24 
Lower lake region 3.04 2.88 — 0.16 
Upper Valley | 2.16 1.17 — 0.99 
Middle slope 1.16 0.27 | = 
Bouthern slope ove 1.26 0.01 — 1.2 
Southern platess ............ 1.36 0.16 | — 1.20 
Middle plateau 1.33 1.05 — 
2.27 3.59 I. 
Horth Pacific coast 8.22 10.73 2.51 
Middle comet 3.98 2.59 1.30 
Bouth Pacific coast region. 2.01 0,12 | — 1.99 


SNOW. 
Montgomery, Alabama: on the 5th light snow began at 


11.25 a. m.; at 1.30 p. m. it began falling heavily and con- 
tinued until 5 a. m. of the 6th. This snow storm was heavier 
than any other that has occurred in this city; the depth in the 
vicinity of the Signal Office was eleven inches; reports from 
slaces outside of the city show a depth of from fifteen to eighteen 
nehes. Railroad travel was interrupted and street cars were 


the year, 48.73, is 9.48 above the average for seven years, it is also | 


portion. 


| Livingston, Sumter county, Alabama: on the 4th and 5th 
snow fell to a depth of two inches and did not disappear until 
the afternoon of the 6th. 

_ Pensacola, Florida: light rain fell during the afternoon of 
‘the 3d and until 5 a. m. of the 4th; shortly after midnight a 
heavy southeasterly wind set in, maximum velocity thirty- 
seven miles per hour. High wind and rain prevailed during 
the 5th, with low temperature and ice forming on calm water. 
Light snow feil from 4.25 to 8.20 p. m., average depth one and 


___ | @ half inches. 


| Forsyth, Monroe county, Georgia: on the 4th, 5th, and 6th, 
‘cold weather with sleet and snow prevailed; several years 
| have passed since snow has fallen here so early in the season. 
_ Charleston, South Carolina: the morning of the 6th opened 
| with snow, which melted as it fell, and continued until 11 a. m. 
‘This is an unusual phenomenon for this region and was the 
first snow storm of any consequence that has occurred in 
Charleston for many years. The storm extended over the 
whole state; in some districts the snow did not melt but lay on 
the ground six or eight inches deep for several hours. 

Columbia, South Carolina: during the 5th and 6th a very 
heavy sleet prevailed in this vicinity, and all objects were cov- 
ered with ice from one to two inches in thickness. The city 
street railways were obliged to suspend travel on account of 
the ice. Reports from various parts of the surrounding country 
‘indicate that the storm was general, in some places heavy snow 
fell instead of sleet. It is stated that considerable apprehen- 
sion was felt by farmers for the safety of their cattle, as in this 
state but few cattle are housed. 

Asheville, Buncombe county, North Carolina: snow fell dur- 
ing the 5th and 6th to a depth of twenty-six inches. The 


| weight of snow crushed the roof of the Asheville tobacco works, 


ruining a large stock of tobacco; the roofs of several other 
buildings were broken in by the snow. 

Norfolk, Virginia: at 9.30 p.m. of the 6th light snow began 
falling, becoming heavy after midnight and continuing until 
7.25 a.m. of the 7th. This was the heaviest snowfall that has 
occurred in this section of the country for several years and, 
being accompanied by high northerly winds, drifted to a con- 
siderable depth, causing a suspension of travel on the street- 
car lines. 

Lynchburg, Virginia: snow began falling at 8.15 a. m. of the 
4th and continued until the morning of the 5th, when it was 
accompanied by sleet and rain; during the night of the 5-6th 
heavy snow fell. The total depth of snowfall during this storm 
-was thirteen inches. Trains on all roads passing through 
‘Lynchburg were delayed several hours. Reports show a very 
heavy snow in all parts of the state, especially in the mountainous 
During this. storm very low temperature prevailed, 
‘and the James River at this point was frozen from bank to 


bank and remained so until the 14th, when the ice broke up. 

Wytheville, Wythe county, Virginia: snow began falling 
during the morning of the 4th and continued until the after- 
jnoon of the 6th; total depth sixteen inches. The roofs of 
‘several old buildings were crushed by the weight of snow. 
During the storm a number of sheep in the southern part of 
| Fanquier county perished. 

Petersburg, Virginia: snow fell on the 6th to the depth of 
| fourteen inches. On the 7th street cars were obliged to 
suspend travel. Considerable damage was done to roofs by 


| the weight of snow. The Appomattox River at this point was 


frozen over, impeding navigation for several days. 


> 


; Indiana. ~-Lagaaaport, Case county: since 1854 the greatest December pre-| blockaded. The snow on the ground did not all disappear antil 
M cipitation, 5.99, fell in 1881; the least, 0.85, in 1886. ‘the 11th. 
lowa.—Monticello, Jones county: the precipitation of the year, 29.40, is 

¥ 
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until the morning of the 5th. Heavy snow fell during the 
greater part of the 4th, with the temperature below freezing | 
all day; total depth of snowfall thirteen inches. This storm | 
was an unusual phenomenon for this section of the country; a_ 
similar snow storm has not occurred during the past thirty | 
years. Street cars ceased running on the early morning of the | 
4th, and all trains arrived four to twelve hours late. Heavy | 
snow fell also during the morning of the 6th. 


Indiana.—Logansport, 19.8; La Grange, 17.2; Angola, 16.2; 
Delphi and Farmland, 13.2; Columbia, 13; Fort Wayne, 12.5; 
Spiceland, 11.2; Marion, 10; Lafayette, 9.4; Mauzy, 9.2; 
Indianapolis, 9; Riehmond, 8.4; Huntingburg, 5.7; Sunman, 
5.6; Connersville, 5.4; Worthington, 4.9; Princeton, 4; Blue 
Lick, 3.8; Jeffersonville, 3.4; Franklin and Degonia, 2.5; 
Bloomington, 2.4. 

Iowa.—Dubuque, 13.7; Keokuk, 12.2; Fort Madison, 9.5; 


Knoxville, Tennessee: the first snow of the season, and Des Moines, 9.2; Independence, 8.4; Bancroft and Muscatine, 
the heaviest that has occurred in this section for many years, |8; Cresco,6; Monticello, 5.9; Davenport, 5.7; Cedar Rapids a, 


began at 12.50 a. m. of the 4th and continued falling heavily | 
until 10.30 p.m. At 12.10 a. m. of the 5th light snow began | 
falling and continued at intervals throughout the day, the 
total depth for the two days was twenty-two and a half inches. 
All trains arriving on the 5th and 6th were several hours late, 
and many house roofs in the city were broken in by the weight 
of the snow. ° 

Memphis, Tennessee: light snow fell at intervals during the 
3d to a depth of five inches; snow fell also on the 4th and 
5th. The street car tracks were obstructed by the heavy fall. 

The dates on which snow fell in the various districts are as 
follows : 

New England.—\st, 2d, 3d, 5th to 31st. 

Middle Atlantic states.—1st to 7th, 13th to 20th, 22d to 31st. 

South Atlantic states.—2d to 10th, 13th to 21st, 23d, 25th to 
28th, 31st. 

East Gulf states.—3d to 6th. 

West Gulf states.—3d, 4th, 5th. 

Tennessee.—3d to 6th, 15th, 31st. 

Ohio Valley.—\st, 3d to 6th, 10th, 13th to 31st. 

Lower lake region.—\1st to 7th, 11th, 13th to 31st. 

Upper lake region.—1st to 5th, 11th to 13th. 

Extreme northwest.—2d, 3d, 7th, 10th, 11th, 13th, 14th, 16th, 
17th, 18th, 20th to 26th, 28th to 31st. 

Upper Mississippi valley.—1st, 3d, 4th, 10th to 31st. 

Missouri Valley.—2d, 3d, 4th, 11th, 12th, 14th, 16th, 17th, 
18th, 20th, 21st, 23d to 31st. 

Northern slope.—ist to 5th, 10th, 11th, 13th to 18th, 20th to 
3lst. 

Middle slope—2d, 3d, 4th, 10th, 11th, 12th, 15th to 23d, 25th, 
26th, 27th, 29th, 30th, 31st. 

Southern slope.—4th, 30th, 31st. 

Southern plateau.—9th, 10th, 11th, 30th, 31st. 

Middie plateau.—8th to 13th, 16th, 17th, 20th to 26th, 28th 
to 31st. 

Northern plateau.—11th, 14th, 16th to 31st. 

North Pacific coast region.—6th, 9th, 10th, 11th, 20th, 2i1st, 
22d, 25th to 29th. 


MONTHLY SNOWFALLS. 
[ Expressed in inches and tenths. | 

The following stations report monthly snowfalls of two inches 
or more : 

Alabama.—Montgomery, 11; Livingston, 2. 

Arizona.—San Simon, 3. 

Arkansas.—Lead Hill, 2.6. 

California.—Summit, 34; Fort Bidwell, 15.5; Cisco, 11; 
Truckee, 8; Emigrant Gap, 6; Boca, 

Colorado.—Denver, 10.8; Pike’s Peak, 8.1; Montrose, 7. 

Connecticut.— North Colebrook, 38.5; Wallingford, 23.5; 
Hartford, 17.5; Uncasville, 16; New Haven, 13.3; Bethel, 
12.8; New London, 10. 

Dakota.—Deadwood, 17.6; Fort Yates, 16.5; Fort Buford, 
11.1; Webster, 8.4; Bismarck, 8.2; Yankton, 5.6; Huron, 
4.9; Fort Totten, 4.3. 

Delaware.—Cape Henlopen, 4. 

District of Columbia.—Washington City, 16.6; Kendall 
Green, 6.5 

Georgia.— Athens, 4.5. 

TUinois.—Windsor, 13.5; Sycamore, 13; Rockford, 10.8; 


3.5; Cedar Rapids db, 3 to 4. 

Kansas.—Emporia, 5; Salina, 3.5; Globe and Concordia, 
2.5; Lawrence, Wyandotte, and Wakefield, 2. 

Kentucky.—Richmond, 10; Frankfort, 5.5; Louisville, 2. 

Maine.—Orono, 38.5; Portland, 25.6; Gardiner, 24.2; Bar 
Harbor, 19; Eastport, 15.6. 

Maryland.—W oodstock, 14.5; Fallston, 14; Baltimore, 10.2; 
Cumberland, 9. 

Massachusetis.—Salem, 29.5; Blue Hill Observatory, 29; 
Taunton, 28.9; Wood’s Holl, 27.7; Worcester, 24.4; Milton, 
24; Westborough, 23.5; New Bedford and Williamstown, 21.5; 
Dudley, 21.1; Fall River, 21; Princeton and Somerset, 20; 
Boston, 18.5; Leominster, 17; Amherst and Mount Nonotuck, 
16; Chicopee, 13; Vinyard Haven, 12.2; Holoyke, 11.1; North 
Truro, 10; Nantucket, 5.6. 

Michigan.—Thornville, 28; Pentwater, 24; Traverse City, 
23.5; Kalamazoo and Mottville, 22; Marquette, 21.1; Detroit, 
20.8; Hudson, 20.5; Swartz Creek, 20.2; Alpena, 17.8; Grand 
Haven, 15.1; Lansing, 14.2; Port Huron and Birmingham, 
13.2; Manistique, 9; Mackinaw City, 8.1; Kscanaba, 6.4. 

Minnesota.—Duluth, 9.3; Saint Paul, 7.4; Saint Vincent, 
2.8. 

Montana.—Helena, 20.2; Fort Assinaboine, 11.2; Poplar 
River, 10; Fort Custer, 9.1; Fort Maginnis, 3.5. 

Missouri.—Saint Louis, 7.4; Centreville, 4.1; Central Col- 
lege, 2.2. 

Nebraska.—Fremont, 16.3; North Platte, 14.2; Genoa, 9.7; 
Valentine, 8.4; Hay Springs, 7.7; Marquette, 7.4; Crete, 5.3; 
Tecumseh, 5; Stockham, 4.2; Brownville, 4. . 

Nevada.—Otego, 4.2; Toano, 3.8; Palisade, 3; Tacoma, 
2.2; Halleck, 2. 

New Hampshire.—Mount Washington, 38.1; Nashua, 26.8; 
Antrim, 25; Berlin Mills, 22. 

New Jersey.—Dover, 20.7; South Orange, 16; Moorestown, 
(15; Roseland, 14.5; Beverly, 13.8; Paterson, 135; Clayton, 
8.5; Atlantic City, 8; Upper Montclair, 2. 

New Mexico.—Santa Fé, 4.3. 

New York.—Oswego, 29.4; Buffalo, 24.9; New York City, 

/21.9; White Plains, 21; Palermo, 19.5; Humphrey, 17.5; 
| Auburn, 14.5; Setauket and Cooperstown, 13; Rochester, 12.5; 
Ithaca, 12.2; Albany, 11.1; Menand’s, 11; Le Roy, 10.9; Penn 
8.5; Factoryville, 7.9. 
| North Carolina.—Flat Rock, 20; Weldon, 9.5; Chapel Hill, 
9; Statesville, 6; Lincolnton, 5.5. 
___ Ohio.—Cleveland, 20; Wauseon, 19.9; Sandusky, 19.3; 
'Hiram and Tiffina, 18; Toledo, 17.8; Garrettsville, 16.5; 
| Napoleon, 16.4; Tiffind, 15; North Lewisburg, 13.8; West 
Milton, 10; Columbus, 9.9; College Hill and Jacksonborough, 
7; Westerville, 4.3; Portsmouth, 3.6; Yellow Springs, 3.1. 

Oregon.—Lakeview, 7.8. 

Pennsylvania.—Erie, 24; Dyberry, 18.5; West Chester and 
Phillipsburg, 18; Bethlehem, 17; Easton, 16.7; Grampian 
Hills, 16; Catawissa, 13.3; Wellsborough, 13.2; Drifton, 11.2; 
Fallsington, 10.5; Zionsville, 10.1; Quakertown, 10; Phila- 
delphia, 9.6; Wilkesbarre, 9.5; Blooming Grove, 9.4; Wysox, 
6; Pittsburg, 4.4. 

Rhode Island.—Lonsdale, 20.7; Pawtucket, 19.4; Narragan- 
sett Pier, 12.5; Block Island, 12. 

South Carolina.—Spartanburg, 8.6; Pacolet, 5.5. 

Tennessee.—Greeneville and Jonesborough, 36; Rogersville, 


DECEMBER, 1886. 
Chattanooga, Tennessee: snow began falling during the | Pekin, 10.5; Chicago, 9.8; Sandwick, 9; Charleston, 7.6; Mat- 
afternoon of the 3d and continued throughout the 4th and | toon, 6.8; Anna, 6.2; Cairo, 6.1; Springfield, 5. : 
i 
| 
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27; Parksville, 26; Knoxville, 25.4; Grief, 24.5; Fostoria, | | and Albany, 4 4; Anbers and ‘White Plains, 3; Brooklyn, 2; 


20; Howell, 17.5; Manchester and Andersonville, 15.5; Far- Rochester, 1. 7; New York City, 1 


mingdale, 15; Che ogy 14.8; Beech Grove, 14.5; Cooke- 


Ohio. —Wanseon, 16; Sandusky, 12; Elyria and eae 


vilie, 13; Savannah, 12; ¢ ‘areyville, 11.5; Ashwood and Hur- 9.5; ae a Tiffin b, "Toledo, and Cleveland, 8; Hiram, 6; 


ricane Switeh,11; Bolivar and Waynesborough, 10; Riddleton, 
8.2; Hohenwald, 8: Florence Station, 7.6; Memphis, 6.7; 
Milan, Austin, and Sailor’s Rest, 6; Covington, 5.5; Dickson, 
4.3; Nashville, 4.2; MeKenzie, 4; Waverly, 3.8; Trenton, | 
3.2. 

Utah.—Salt Lake City, 5.6. 

Vermont.—Strafford and Lunenburg, 29; Newport, 22.2; 
Post Mills, 21; Poultney, 18.5; Burlington, 17. 

Virginia.— Marion, 39; Wytheville, 27; Rappahannock, 22.8 ; | 
Dale Enterprise, 17; Lynehburg, 13.3; Accotink, 12; Uni- 
versity of Virginia, 11.8; Variety Mills, 11.2; Norfolk, 9.2; 
Chincoteague, 4.1; Cape Henry, 4. 

Washington Territory. —Fort Spokane, ’ 14.5; Walla Walla, | 
8.7; Bainbridge Island and Pysht, 6: Tacoma, 2.5. 

West Virginia.—Middlebrook, 36; Helvetia, 27; Port An- | 
geles, 6.1; Parkersbarg, 3. | 

Wisconsin.—Milwankee, 19; Fond du Lac, 16.5; Manitowoe, | 
12.2; Delavan, 11.2; Green Bay, 9.2; Madison and Prairie du | 
Chien, 9; Embarras, 7.1; Wausan, 4. 5; La Crosse, 4.1. 

Wyoming.— Fort Laramie, 7 7.5; Fort Bridger, 5 5.7. | 


DEPTH OF UNMELTED SNOW ON GROUND AT END OF MONTH. | 
[ Expressed in inches and tenths.) 

Colorado.—Deuver, 3; Pike’s Peak, 2.56; Montrose, 2. 

Connecticut.—North Colebrook, 9; Hartford, 3; Bethel, 2; | 
New London, 1; New Haven, 0.5. 

Dakota.—Richardton, 12; Webster and Deadwood, 8; Bis- | 
marek, 7.7; Fort Totten, 7 7; Yankton, 4.7; Huron, 4. 

District of Columbia.— Kendall Green, 0.4; Washington City, | 
trace. 

Idado.—Boisé City, 0.3. 

Pekin, 0; Charleston, 7.5; Peoria, 7; Sycamore, | 
6; Sandwich, 7 Gollinsville and Windsor, 4.5; "Mattoon, 4; | 
Springtfie ld, 2; Cairo, 0.1. 

Indiana.—Logansport, 12.6; Mauzy, 9.2; Indianapolis, 3.8; 
Sunman, 0.5; Jeffersonville and Butlerville, trace. 

lowa.—Bancroft, 10; Keokuk, 8.3; Dubuque, 7.5; Fort 
Madison and Independence, 7; Cresco, 5; Monticello, 4 
Davenport, 3; Cedar Rapids, 2.5; Des Moines, 2 

Kansas.—Globe, 0.5; Wyandotte, 0.3. 

Kentucky.— Richmond, 0.5; Frankfort, 0.3; Louisville, trace. | 

Maine.—Orono, 15; Gardiner, 7; Portland, 3; Bar Harbor, | 
1; Eastport, 0.5. 

Maryland.—Cumberland, 3; Woodstock, 2; New Midway | 
and Baltimore, 1. 


Massachusetts.—Princeton, 12; Amherst a, 6; Amherst b,|218t; Bird’s Nest, 29th. 


Worcester, and Williamstown, 5; Somerset and Blue Hill Ob. 
servatory, 4; Dudley, Fall River, Taunton, Boston, and Mil- 
ton, 3. 

Michigan.—Thornville, 20; Swartz Creek and Manistique, 
18; Hudson, Kalamazoo, Pentwater, and Traverse City, 12; | 


Lansing and Grand Haven, 11; Port Huron, 10; Marquette, | Bethel, 31st. 


8; Detroit, 6; Alpena, 4; Mackinaw Oity and Escanaba, 3. 
Minnesota.—Duluth, 12; Saint Paul, 10; Saint Vincent, 2. | 


Montana.—Helena, 12; Poplar River and Fort Assinaboine, | ville, 4th, 5th. 


10.8; Fort Custer, 8. 

Missouri.—Saint Louis, 6; Central College and Conception, | 
1; Centreville, 0.4. 

Nebraska.—Genoa and Hay Springs, 6; Crete, 5.3; Fremont 
and Tecumseh, 5; Marquette and Valentine, 3; Brownville, | 
2; Stockham, 1.5; North Platte, 0.5. 

New Hampshire.—Mount Washington, 22; Nashua, 10. 


New Jersey.—South Orange, 3; Dover, 2; Beverly and | 30th. 


Moorestown, 1; Upper Montclair, 0.5; Paterson, 0.2; Clayton, 
trace. 

New York.—North Volney, 12 (in the woods); Oswego; 9 | 
Palermo, 8; Le Roy, 6 to 8; Cooperstown, Factoryville, “nd 


Ithaca, 6; Humphrey and Buffalo, 5; Menand’s, Penn Yan, | 


Garrettsv ille, 5 
sonborough, 2; ’ College Hill, Columbus, and Westerville, 1 ; 
Yellow Springs, 0.5. 


‘31st; Dover and Upper Montclair, 3ist. 


month, as follows: 


3ist. 


30th, 31st. 


; North Lewisburg, 4; West Milton, 3; Jack- 


Pennsylvania.—Easton, 16.7; Dyberry, 10; Grampian Hills, 


9; Wysox, 8; Wellsborough, 5.6; Erie, 4; Catawissa and 


Phillipsburg, 3; Drifton, Wilkesbarre, and Zionsville, 2; Falls- 
ington and West Chester, 1.5; Pittsburg and Philadelphia, 


0.5; Quakertown, trace. 


Rhode Island.—Block Island, trace. 

My Fries 20; Strafford, 18; Post Mills and Poult- 
| ney Charlotte, 10 to 12; Burlington, 3. 

Virginia. —Rappahannock, 3; Accotink and University of 
| Virginia, 1; Dale Enterprise, Marion, and Variety Mills, 
trace. 

Washi Territory.—Fort Spokane, 6; Walla Walla, 4. 

West Verginia.—Middlebrook, 16; Helvetia, 1. 

Wisconsin.—Milwaukee, 11; Fond du Lac, 9; Delavan, 8; 
Embarras and Green Bay, 7; ’ Madison, 6; Prairie du Chien, 


Bs Wausau and La Crosse, 4. 


HAIL. 
Portland, Maine: on the 1st, between 1 and 2 a. m.,a heavy 


'thunder-storm, moving from the southeast to the northwest, 


passed over the city. The electrical part of the storm was quite 


severe for this season of the year, and one person was killed 


by lightning. Hail, the size of robin’s eggs, fell from 1.25 to 
a. m. 
Hail is also reported to have occurred, as follows : 
Arizona.—Prescott, 10th. 
California.—Keeler, 9th. 
Colorado.—Colorado Springs, 18th. 
Indian Territory.—Fort Gibson, 3d. 
Kansas.—Salina, 11th ; Yates Centre, 12th ; Dodge City, 14th. 
Louisiana.—Liberty Hill, 17th; Shrevevort, 23d. 
Maryland.—Emmittsburg, 29th. 
Massachusetts.—Amherst and Dudley, 31st. 
Michigan.—Kalamazoo, 13th. 
New Jersey.—Moorestown, 6th, 7th, 21st; Beverly, 6th, 26th, 


New York.—Setanket, 5th, 7th, 31st. 

North Carolina.—Raleigh, 5th; Weldon, 5th, 6th. 
Ohio.—Jacksonborongh, 14th, 17th; Garrettsville, 31st. 
Pennsylvania.— Bethlehem, Quakertown, and Zionsviile, 31st. 
Tennessee.—Chattanooga, 4th. 

Virginia.—Chincoteague, 5th; Dale Enterprise, 18th, 30th, 


SLEET. 
Sleet fell in the various states and territories during the 


Arkansas.—Little Rock, 3d, 4th, 28th, 29th. 
Connecticut.—New London, 5th. ith; New Haven, 7th; 


Dakota.—Fort Totten, 10th, 13th; Yankton, 12th. 
Georgia.—Augusta, 3d, 4th, 5th; Atlanta, 4th; Milledge- 


Illinois.—Springfield, 23d; Cairo, 28th. 
Indiana.—Indianapolis, Batlerville, Mauzy, Sunman, and 


Towa.—Keokuk, 23d. 
Kansas. —Concordia, 12th; El Dorado, 30th; Leavenworth, 


Kentucky. —Louisville, 17th, 30th, 31st; Frankfort, 29th, 


Maine.—Eastport, 16th. 

Maryland.—Emmittsburg, 29th. 
Massachusetts.—Vineyard Haven, 5th; Worcester, 12th. 
Michigan.—Grand Haven, 13th. 

Nebraska.—Genoa, 16th. 


> 


i 
? 
~ 
t | 
= 


DECEMBER, 1886. 


MONTHLY WEATHER REVIEW. 


349 


Nevada.— Winnemucca, 29th. 

New Hampshire.—Mount Washington, 25th. 

New York.—Albany, ist, 8th, 3lst; Setauket, 7th, 31st; 
New York City, 15th, 31st; ’ Palmyra, 31st. 

North Carolina.—Wilmington and Charlotte, 4th; Weldon, 
31st. 

Ohio.—North Lewisburg,.1st; Cleveland, 13th, 14th, 31st; 
Cincinnati," 17th; Portsmouth, 17th, 3lst; West 
Milton, and Yellow Springs, 3ist. 

Pennsylvania.—Philadelphia, 6th; Franklin, 30th, 31st; 
Zionsville, 31st. 

Rhode Island.—Block Island, 7th. 

Tennessee.—Nashville and Milan, 28th. 

Virginia.—Accotink, 5th ; Variety Mills, 5th, 6th, 29th, 30th ; | 
Lynchburg, 5th, 29th, 30th, 3lst; Norfolk and Cape Henry, 
6th; Chincoteague, 6th, 29th, 30th. 

Washington Territory. —Walla Walla, 19th, 27th to 31st ; 
Port Angeles, 25th; Pysht, 26th. 


Table of excessive and greatest m monthly for December, 1886. 


Largest Lar ant 
| Specially heavy. monthly. | Specially heavy. Largest 
Date. (Amt. Amount. | Date. Amt. Amount. 
British Columbia. Oregon—Con, 
New Westminster. 15.89 | Mount Angel...... 8 2.10 12.45 
fornia. Bandon ...........+.: 8 | 2.05 11.97 
Fort Gaston.. 10, II | 3. 12 15.81 27,28 | 2.42 . 
27, 28 | Be FO | Portland ........... 25, 26 2.20 11.52 | 
3. 31 East Portland.. 11.34 | 
Colfax .. 6.12 Eola .. 9.08 | 
Connecticut. 7.30 
Voluntown 6.15 || Fort Klamath.....|............... 6.55 
| Rhode Island, 
Marengo.............. 23 | 2.00 . Parksville... 
Anna ... ...... 23, 24 2.03 .. Washingt 
Louisiana Neah Bay 3-65 30.70 
Eastport.............. 25 | 2.17 St |} 3. 
Massachusetts. | Tatoosh Island... 4.02 25.84 
5 | 2.06 6.26 DO 
4; © | 3.95 Fort Canby 2.79 17.35 
5 | 2.65 = 2.58 .. 
2. 13. 
BE | Be Tacoma 31 | 2.82 IT.09 
Gardiner .............. 8 | 2.65 7.86 
WINDS. 


The most frequent directions of the wind during December, 
1886, are shown on chart ii by the arrows flying with the wind; 
they are also given in the table of miscellaneous meteorologi.- 
cal data. In the Missouri and upper Mississippi valleys, 
Dakota, and Minnesota, the wind blew mostly from the north 
or northwest; in the Lake regions the prevailing direction was 
west; in New England and the middle Atlantic states, north- 
west. In other portions of the country the winds were vari- 
able. 

HIGH WINDS. 
[In miles per hour. ] 

Wind-velocities of fifty or more miles per hour were recorded 
during the month, as follows : 

Mount Washington, New Hampshire, 84, nw., Ist; 84, nw., 
2d; 83, w., 3d; 89, w., 4th; 54, se., 7th; 78, nw., 8th; 76, 
nw., 9th; 99, nWw., i0th ; 98, nw., lith; 54, 8., 13th ; 84, wW., 
14th ; 71, sw., 15th ; 92, nw., 16th ; 94, nw., 17th; 50, sw., 
18th; 70, w., 19th; 78, w., 21st; 56, sw., 23d ; 64, sw. , 24th; 
100, nw. , 25th; 87, w. , 27th; 77, ‘nw. 28th ; 78, w., 29th. 

Pike’s Peak, Colorado, 54, w. ‘and nw., Ist; 52, nw., 2d; 58, 
n., 3d; 66, w. , 9th ; 74, n. , 14th; 58, nw. , 15th; 72, nW., 16th ; 
76, w., 20th ; "72, nw., "924 ; 70, n., "93d; 76, Wey 24th ; 50, w., 


25th; 80, w., 26th; 72, nw., 27th; 56,nw., 28th; 64, w., 29th; 


58, w., 30th; 56, n., 31st. 


Cape Mendocino, California, 50, se., 5th; 76, se., 6th; 72, 
se., 7th; 60, se., 8th; 64, se., 10th; 72, se., llth; 52, se., 12th; 
65, se., 27th; 88, s., 28th; 70, se., 29th; 56, se., 30th; 52, se., 
3lst. 

Canby, Washington Territory, 50, se., 7th; 50,s., 12th; 

13th; 50, se., 15th; 58, s., 28th. 

Bleak Island, Rhode Island, 51, ne., 6th. 

Chincoteague, Virginia, 52, nw., 6th. 

Nantucket, Massachusetts, 50, ne., 7th. 

Tatoosh Island, Washington Territory, 51, se., 12th. 

Fort Assinaboine, Montana, 52,s., 13th. 

Fort Maginnis, Montana, 52, w., 13th; 54, w., 19th. 

Valentine, Nebraska, 56, nw., 14th. 

Fort Elliott, Texas, 52, nw., 14th. 

Sandusky, Ohio, 52, n., 15th. 

Fort Totten, Dakota, 50, sw., 20th. 

Fort Buford, Dakota, 50, w., 20th. 

Kitty Hawk, North Carolina, 52 ne., 25th. 


INLAND NAVIGATION. 
STATE OF WATER IN RIVERS AND HARBORS, 

Heavy ice formed on the Mississippi River in the vicinity of 
Cairo, Illinois, on the Ist. Owing to the low stage of water 
in the river, and its consequent liability to freeze quickly, the 
Anchor line of steamers went into winter quarters as they ar- 
rived at this port. On the 4th the river had become covered 
with heavy ice from the mouth of the Ohio to Saint Louis. At 
Bird Point, Missouri, the junction of the Mississippi and Ohio 
Rivers, the ice had been forced up to such a height around the 
“ cradles ” that. the transfer steamers were unable to reach their 
wharves. Owing tothe low stage of water in the river several 
steamers were aground a short distance above Cairo on the 
same date; on the 14th the river was reported by steamboat 
men to be lower than at any other time during the past five 
years, and many old wrecks were visible that had not been 
seen since their destruction. Heavy floating ice passed down 
the Ohio and Mississippi Rivers at Cairo every day of the 
month; on the 30th it became heavy enough to impede navi- 
gation. At Saint Louis, Missouri, river navigation was sus- 
pended on the Ist on account of low water and floating ice ; 


‘| during the afternoon of the same day the Mississippi River 


was gorged with ice at Warsaw, L[llinois, and the Illinois River 
at Beardstown, Illinois. The observer at Saint Louis, Missouri, 
states that the Mississippi River was lower during the first tive 
— s of the month than at any other time since river observa- 
tions have been made; after the 6th it began rising and on the 19th 
was 7.9 feet above low-water mark. On the 6th the ice gorged 
at South Saint Louis, causing a rise of five feet at points imme- 
diately above; the gorge did not break until 4 p.m. of the 
10th, and resulted in a rapid decline in the river at this point. 
Large quantities of ice passed down the river every day of the 
mouth. At Dubuque, Iowa, very low temperatures prevailed 
during the Ist, 2d, and 3d, and ice began forming rapidly on 
the Mississippi River at Dubuque, on the lst; on the 3d the 
river was covered with ice of such thickness as to allow ve- 
hicles to cross from one side to the other. 

Navigation on the Hudson River became practically closed 
for the season about the 6th; on that date the ice in the river, 
from Rondout northward, ranged from two to six inches in 
thickness and ice men were already at work filling their ice- 
houses. All the freight and passenger steamers plying be- 
tween New York City and points north of Poughkeepsie went 
into winter quarters about the 4th. The propeller ‘“‘ Newburg ” 
left New York City on the 27th for Newburg, but became fast 
in the ice when two miles north of Cold Spring, New York, 
and was obliged to return. 

Duluth, Minnesota: the water in the harbor became frozen 
over on the 5th and ice began forming along the lake shore 
on the same date. A fieldof ice was observed on the 16th near 
the south shore; it continued to extend until the 24th, when 
it was within a mile of the north shore, and at the end of the 
month had nearly covered the lake. 
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Eacanaba, Michigan: the steam tug *‘ Swain,” having in tow | 
the echooner “ Swallow,” left port on the morning of the 6th 
for Detroit. This was the last vessel to leave port this season | 
and navigation was practically closed on that date. 

Milwaukee, Wisconsin: there was more ice in Milwaukee | 
Bay at the end of the month than there has been in any De-| 
cember during the past ten years; on the 31st three propellers | 
were fast in the ice for several hours. ' 

Erie, Pennsylvania: the propeller ** Philadelphia,” of the 
Anchor Line, reached this port, by foreing her way through 
the ice, on the morning of the 7th; this was the last vessel to 
arrive at this port, and navigation was closed for the season. 

Sandusky, Ohio: Sandusky Bay became frozen over on the | 
ist and navigation was closed for the season. All steamers at | 
this port have gone into winter quarters, 

Little Rock, Arkansas: the steamer “ Ella” arrived on the 
Isth, but, owing to the low stage of the water in the Arkansas | 
River, was unable to depart. On the 27th the river was navi- | 
gable for small boats only. 

Louisville, Kentacky: on the 22d and 23d the Ohio River | 
was filled with heavy floating ice which impeded the progress | 
of steamboats. 

Leavenworth, Kansas: the Missiouri River at this point was | 
frozen over from the 4th to 10th and from the 27th to 31st; on) 
all other days of the month it was filled with heavy floating’ 
ice. 
Rochester, New York: the Genesee River became frozen on | 
the 2d, closing navigation for the season. 

Philadelphia, Pennsylvania: ice formed rapidly on the Dela- 
ware and Schuylkill rivers during the 5th, making navigation 
dificult. Navigation on the Schuylkill River closed this sea- | 
son unusually early and a large number of canal boats were 
ice bound. 

In the following table are shown the danger-points at the 
various river stations; the highest and lowest depths for De- 
cember, 1886, with the dates of occurrence, and the monthly 


ranges: 
Heights of rivers above low-water mark, December, 1886. 
[ Expressed in feet and tenths ) 
Highest water, Lowest water, 
pate, Height.) Date, | Height,| 2 
| 
| — 
Red | | 
#hreveport, Louisiana......... | 29.9 1tos 10.5 atogr) 4.0) 
Arkansas River | | 
Port 22.0 24 to 27 1.6 7,8 0.8 0.8 | 
Little Rock, 23.0 3.3) 21,223,239) 1.3) 2.0) 
Missours River 
Leavenworth, Kaneae ............ 20.0 12 6.0 2.9 
M River 
Dubuque lowa 16.0 5 3.2) 1.7 
Saint Lowls, Missouri ........... 32.0 19 4, To.1 7.8) 
40.0 23. 17, 9.2) 14.6) 
Memphis, Tennesse 3 15.4 20 | 6.6) 11.8) 
Vicksburg, Mississippi .................. 41.0 8,9 20.5 25 | 6.3) 14.2 
New Orieans, Louisiana 13.0 5.1! 26, 2.0 | 3.0 
Okie River 
Pitteburg, Penneylvania............... 22.0 26 12.3 11, 12 2.8 9.5 
Louteville, Rentucky ...... .....n... 25.0 I 11.4 15 | 5.6 | 
(wmberiaad Rirer 
Nashville, Tennessee - 40,0 23 20.8 12, 13 | 4.7 16.1 
Tennesere 
ville, Tennessee ........ 4 8.0 8 | 2.3 5.7 
Chattanooga, Tennessee 33.0 22 16.6 12 | 4.0) 12.6 
Monongahels River 
Pitteburg, Peansy!vania ........ 29.0 26 12.3 1,12; 2.8] 
Racanee’ Ricer 
Augueta, Georgia 32.0 13 11.5 45) 5.0 
Mobile River 
Mobile, Alabama 4 16.8 15.1 
Bacramente River 
10, 11 10.9 1te7 7.8 3.1 
Willemette River 
Portland, Oregon ........ 28, 29,30 10.0 99 
(elerade River 
Yuma, Arizona .. 18 22, 25, 15.6 m9! OF 
[26, 27 
* River frozen. t Approximated. 


'with electrometers. 


ATMOSPHERIC ELECTRICITY. 
AURORAS. 


Mount Washington, New Hampshire: a faint auroral light 
was observed from 9.50 to 11.30 p. m. of the 17th; it was ac- 
companied by no streamers or other distinctive features. 

Fort Buford, Dakota: an auroral light of a pale white color 
appeared on the northern horizon at 9.28 p. m of the 22d; it 
extended from northwest to northeast and to an altitude of 
about 15°. Between 10.15 and 10.25 p. m.a few white stream- 
ers, extending to an altitude of 27°, were visible in the north. 
The aurora was obscured by clouds at 11.45 p. m. 

Saint Vincent, Minnesota: an aurora was observed in the 
north at 11 p. m. of the 25th; it first appeared in the form of 
a low line of light extending from north to northeast, and hav- 
ing an altitude of about three degrees. At 11.15 p. m. the 
light had become wider and white beams shot upward from 
different parts of the base. At the base the colors increased 
in intensity, showing successively white, lemon, orange, and 
red, the last-named color was the last to disappear, remaining 
visible until the early morning of the 26th. 

Bismarck, Dakota: an auroral arch extending from azimuth 
1 to 225° and to an altitude of 30° was seen at 12.45 a. m. 
of the 26th. The maximum intensity occurred at 1.15 a. m. 
when beams of bright light extended to an altitude of 40°. 
The display ended at 7.45 a. m. 

Marquette, Michigan: an aurora was visible from 9.15 to 
10.20 p. m. of the 29th; several streamers extended to a height 
of 40°. 

Other auroral displays were observed during the month, as 
follows : 

ist.—Escanaba, Michigan ; Green Bay, Wisconsin ; Gardiner, 
Maine. 

2d.—Escanaba, Michigan; Embarras, Wisconsin. 

4th.—Nashua, New Hampshire. 

7th.—Moorhead, Minnesota. 

12th.—Wellsborough, Pennsylvania. 

15th.—Sandwich, Lllinois. 

17th.—Gardiner, Maine. 

20th.—Eastport, Maine. 

22d.—Bismarck and Fort Totten, Dakota; North Volney, 
New York. 

23d.—Bismarck, Dakota. 

25th.—Fort Totten, Dakota; Helena, Montana. 

26th.—Poplar River, Montana. 

28th.—Mackinaw City and Escanaba, Michigan; Nashua, 
New Hampshire; Embarras, Wisconsin. 

29th.—Mackinaw City and Eseanaba, Michigan. 

3ist.—Delavan, Wisconsin. 


ELECTROMETER READINGS. 

[Prepared under the direction of Prof. T. C. Mexpennans, Assistant. ] 
Observations have been made regularly at 9 a. m., 11 a.m. 
lp. m., and 3 p. m., daily, at the six stations now supplied 
At Washington City, owing to severity 
of the weather, observations at the top of the Washington 
Monument were only made with difficulty. On December 
15th, during cold, rainy weather, values were obtained as 

follows : 


= 
Time. Time. = = 
= 
Volts. | Volts. Volts. Volts. 
— 225 =» 
; —390 225 6 
BE GS GOD 125 36 
12 Mm... | —228 125 30 


Monument elevation, 500 feet. "Signal Office elevation, 35 feet, 
Sparks could be obtained at the Monument by connecting 
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Table of miscellaneous soeodttiietaditie’ data for December, 1886—Signal Service observations. 
inches Temperature of the air (in degrees Fahrenheit), Winds, 
2 Extremes. 5 Extremes. & Daily ranges. = | E bd 4 Maximum 
New England. | 
Hast port  § 21.52) 24.7/— 0.6 46.6 1 — 9.030. i55.6 6.51) 2.51) | DW, | 7 
Portland ...... | 99) 29.95 --.06, 30.05 | 30.70 | 29.26 1411.44) 23.1/— 6.3) 49.611, 30 4.030 15.3/53.6.31.3/25| 3-213\78.9) 17-1) 5.04 1.91| 6,620 n. nw. 7 
Mount 6, 279| 23-45 |........ 30.03 30.05 23 29.15 141.53 32-425, 17-3|--25.2 3— 4.8 12.93.6 7.0 3.10 — 2.27/23,410 nw, NW. 2520 9 
Boston ...... 124), 29.95 |+-.05) 30.08 5 29.34 14|1.25) 28.8\— 1.4 54.9)24) 36.1) 6.030 20.6)48.9 35.625, 4.91290,1 19.6) 3.66) 0.13) 9,933 w. 312 13 12, 6 
Block Island ......... 27) 30.06 30.08 30, 4 29-39 34.0\— 2.2 54.318 40.8) 15.516 4.4 1384.0 29.6) 2.08/13,641) mw. | 51) me. | 6/13 14) 2) 
New 107) 29.99 «30.10 | 30,60 4 29.39 21 27-3\— 4.0 55.625 35. 6) 6.9 5; 4-013'75.6| 20.2) 3.47|\— 2.26) 7, 318 32! ne. 714/11 113) 
New 47| 30.00 |... 30.04 30.54 4 131.17, 2.2 54-125 37-3) 10.330 22.4 43.832.125 7-9298%1.0 24.6) 0.83) 5,475 n. 24) n. 6 14/12) 
Nantucket.. 13) |... 5°-025) 42.2} 17.016 28.9/39.0 32.516) 4.6.2982.09 31.2) 4. “| 9 | ne. 50) ne. 4 
Mid. Atlantic States. | | 
Albany . . 31.8} 0.030, 15.3,46.2/27.8 18 16.8, 2.19— 0.46) 4,852, 24| Ww. 2 16)13/47| 2 
New York City... 37-8! 14.017: 25.5)40.2/25.525 4-512195.2 23.4) 0-55 7-40! ne, 34) Mw. 213) 10/11/10 
Philadelphia .. i 37-7 12.9 5 11, 22.1) 3.09) 0.48) 8,860) mw. 34) IW. 2 
Atlantic City ........ 5 5 +2) . 40.6} 13.7160) 26.1/37.725.0 9 6.031 85.0, 29.0 3. 0.42 7,0: 026) uw. 30) he. 
Baltimore ....... 38.4) 15.010 8 5.4 3071. 2 "92.3 3.12\— ‘0.01 "4,02" “nw, 26] uw. | 9 
Washington ity.. 54-224 33.5) 10,817 22.6, 3.49 0.42) 4,148 nn. 26) mw. | 9 
Cape Henry .. 55.524 45. 18.816) 32.439.7\24 225) 6.1 7179.4, 32.6) 5-02) 0.7011,159| sw. | 47| MW. 1614) 7 
Chincoteague........ ‘ 59-024 44-5) 10.016 4.03078 9 30.3) 0.45/10,541/ nw. §2) nw. 6 16, 9 
§0.027 42.0) 3, 11) 25,7, 2.51.— 1.05) 1,704) nw, 20) NW. © 
Norfolk .. 66.1/24) 46.2) 19.810) 31.8)46.328.516 4.1) 4180.8) 31.4 2.01/ 4,921 n. mW. | 3185/13/11 7 
South States. | | | 
Charlotte... +9 23 47 16 31.544.4)28. 627) 3-8.31\74. 0.7 1.08) 2,601 ne. 20) n 7 
Fort Macon... §2. at's 37.339 8!27. o16 7.5 Sect 3-07/— 1.03) 7,120 sw. 34) n. 9 
Hatteras 1 54.1) 4 33.5 .41.1/26.8 16) 5.7 30183 .7 0.44) 9,219 n. 37; mw. | 7/15, 9 
Kitty Hawk ......... 3/24 21.3 3, 306.145.027.216 4.520185. 1 3-39\— 1.48)11,045) ne §2| ne, 2513) 615! 7 
Smithville. I $3-7| 19.0 3 37.4 44.0128. 2 7 ‘8 0. 37\-. 
Wilmington........... 15/0.88) 45.3\— 2.6 99.2 1) §5-5) 22.2 3 36.0.47.0132. 622 © 674.2) 36.6 4.02|-4- 36 233 “ne. 15 S12 
Charleston ............ 1510.83) 45.4\— 2.7 71.8) 1) 55-7| 24.816) 4.01679 9) 41.7) 1-79\— 2.00] w. NW. 
Augusta ......... ..... 150,82, 42.6)— 5,1 97-5) 1) 55-2) 19.717 33.3/47-8|36.1 22) 9.030186 38.3) 3-55/— 0.28) 2,775) w. 23) W. (15 
Savannah 15/0.76 3-8) 1) 57-7| 25.016 40.6/49.0/28.4 22) 577.1) 40.6) 3-10\— 0.39) 4,741) nw. | 26] nw. 16.11) 
Jacksonville ......... -00 50, 15)0.69| §2.8\— 3.0 75.8 62.9) 27.417 9.619'82,7) 47.2 3-20/— 0.09) 3,885 ne. 26) ew. (15 12) 813) 10 
Florida Peninsula, | 
Cedar Keys 22, 30.16 30.14 30.40 29.81 15)0.59) 54.4/— 4.3 79-9123 62.1] 29.8 7 47 .8,40.2/26.9 21 6.2.27'82.9 48.9, 1-95\— 1.35) 6,050, ne, 38] nw. [15 35/11/12) 8 
Key West........ 20) 30.11 30.08 | 30.28 29.87 — 2,5 72-9) 55.217, 4.6 61.2) 0-53|\— 0.99) 8,156, ne. | 41) nw. | 5 4 
Sanford 25) 30, 10 j........ 30.09 | 30.34 29.77 57-9'— 3.3 78.030 67.3) 33-317 49.2144.7/28.615) 4. 50.2) 3+20/- 1.70) 4,384) n, 22) w. 16 12) 10) 13) 
Atianta.. I, 129) 28.96 —.01) 30.14 | 30.38 | 9/ 29.69 40.7— 4.3) 48.2| 14.916 32.649.7/26.527 §.330\75.4, 32.8) 3-03 — 2.57| 7,272) w. 36, e. | S11) 
Pensacola .. 30) 30.12 30.11 | 30.35 29.75 51.3,— 3.4 71-9) 1 00.2) 26.2 6 43. 4) 6.4.31175.6 43.3) 4-13/— 1.14) 4,615) ne. 37, 410/12) 7,12 
Mobile ........ 35. 30.13 .00) 30.13 | 30.37 |20/ 29.75  48.9\— 3.0 99.0 1) 58.1) 22.9) 6 21, 8.017 75.4, 40.3) '-97\— 2.78) 5,471) nw. 28) nw. (15) 6/10)!2/10 
Montgomery 219) 29.93.00) 30,14 | 30.35 |20| 29.73 |31/0.62) 44.8 — 4.2 60.8/28 53.8) 22.1116) 36.7/44.7/28.8 21/ 5.1) 3.79.4 38.2) 3-05\— 2.20! 3,698] nw. nw. (15 9g} 8/13) 
Vicksburg......... 222) 29.94 '-4-.03) 30.15 | 30.39 19) 29.80 30)0.60| 46.9\— 3.3 69.1/17) 56.6) 19.2) 9.0 5\70.2, 36.6) 1.76/— 3.91| 5,249] se. 30) 24) 
New Orleans .........| 52) 30.11 30.13 | 30.37 29.77 3.6) 72-412 60.1! 27.0 5) 7.5 42.9) 2.57\— 2.45) 5,919) 25) BW. | 4 10) 7|! 12/12 
Western Gulf States.| | | 
Shreveport ...........| 227) 29.92 |-+.02) 30.14 | 30.50 29.80 30/0.70, 46.3\— 2.9) 72-917 58.3) 20.2, 5 37.7\§1-8\g0.6 14) 9.2 23/75.1) 39.7) 1-52\— 3.81) 4,812) 25, nw. 1512 814 
Fort Smith............ | 470) 29.65 |+-.03| 30.12 | 30.56 | 4, 29.75 |14/0.78) 36.1 — 4.5 46.3] 7.7 28.0:56.1/34.3 16 3-1/30/70.9, 26,6) 9.79\— 2.31/ 4,505) &. 24) NW, (12) 5) 12 
Little Rock 288) 29.85 |4-.02/ 30.14 | 30.49 | 29.74 /14]0.75| 37-4|— 7.5 95-9114) 46.6) 14.7, 5) 4.228)74,9 29,0) 0.88 — 4.08) 4,926) ne. 28) nw. (15 12/12) 712 
Galveston | 40 30.13 30.13 | 30.50 | 29.78 3110.71) 56.2\— 0.3 72-2) 1 62.3) 25.4.5 3.2 50.0) 2.10— 2.67) 6,170 n. 32 4 7) 6| 9/16 
Palestine ...... ...... 533 29.62 30.16 | 30.57 | 29.80 47.5\— 2.4 58.4) 14.4) 9.7! 969.1) 36.7 3.10, 7,339) 33) 17 710) 7/14 
San Antonic 29.33 30.12 | 30.59 | 29.75 3010.84 52.8 — 1.1 65.1) 17.3 5 4. 2012.1 9167.4 40.2 0.30— 1.71, 5,485 34 m. 
Rio Grande Valley. 
Browneville...........| §7| 30.08 -+-.03| 30.09 | 30.56 5} 29.72 310.83) 61.24 0.6 79-9) 1) 72.3; 26.5, 5) 610.7 2981.7 54.7 0-69\— 1.43, 5,286) 28) «. 16 2° o11/20 
Rio Grande City.....; 230) 29.94 '--.02/ 30.14 | 30.66 | 5 29.78 61.1 1.4 37.217, 75-6 25.0 6 48.6/02.2/42.5 14) 9.4/29/63.3. 46.2) 1.18) 2,950, n. 20) 8. 16 
Ohio Val. & Tenn. | 
Chattanooga .........) 783, 29-34 |4--01| 30.17 | 30.44 | 29.65 |15\0.79| 37-8\— 5.4) 64.0123 47-1| 12.1 8 29,2/51-9/33.0.21 4.8) 475.2) 29.7) 3-09\— 2.54) 4,379) uw. 28) nw. [15 16)11/15) § 
Knoxville ...... g8o0 29.12 30.18 | 30.46 |10| 29.67 15)0.78 34-9)— 4.2, 57+7/24) 42-9 6.4, 4.7| 578.4) 28.5 5-34/-4- 0.87/ 3,878) ne. 22} mw. | 17s) 7/15) 9 
Memphis .... 320 29.84 30.16 | 30.47 | 2) 29.72 14/0.75 37+3)— 66.023, 45-4) 17.0 6] 30.4:49.028.224 4.228/72,3) 22.2) 3.00\— 0.99) 5,917; uw. 33) w. 15 14 81419 
Nashville..... 549 29.57 +02) 30.15 | 30.45 | 2) 29.69 | 140.70 34-7)— 6.3 62.1123) 43-2) 10.916) 26.2/51.2\29.517 1.9 28'73.7 26.7) 1.45/— 2.30) 5,143) mW. 27, w. 15 14) 4 
Louisville ...... nese 551| 29.58 --.04 30.17 | 30.50 2) 29.64 1410.86, 31.4)— 6.5 ©2.5)11) 39 2) 5.1 26;74,2) 23.1) 2-09\— 1.72) 6,090) se. 28) sw. 1815 12/10) 9 
Indianapolis ........ 706) 29.33 30.17 | 30.56 | 4, 29.58 14/0.98) 28.2)— 7.3 3.527 17.0/61.2/26.2 §.112977.0, 18.4) 2.20\— 1.25) 4,655) nw. 28 mw. 14 
Cincinnati ............| 628) 29.49 30.17 | 30.52 | 4, 29.58 |'4/0.94 28.7|— 7.8) 30.1;— 2.6 3) 8.0\22\75,0 21.4) 1-67/— 2.16) 6,114) BW. w. 9 
Colambuas ....... 812) 29.26 30.15 | 30.55 | 4) 29.56 1310.99, 26.7-— 5.6 30.1 1.2) 2) 18,0) 3.41. — 0.15) 5,968) 8. 40) w. 1 16,11, 10'10 
Pittsburg 29.20 .00/ 30,11 | 30.53 4) 29.43 29.5— 3.8 58 37-8, 6.8 2) 22.1/51.7/27.324 6.914 78.2! 23.2 1.81\— 1,12) 5,590] n. 28! w. 1 6 
Buffalo.. 29.34 30.11 | 30.68 | 4) 29.34 |13)1.34| 23.6\— 5.6 47.012) 31-9\— 3.0, 5 5.0 784.9 19.5 0.20, 9,584 WwW. 2 1917/13) 
Oawego .. } 29.72 |--.05| 30.10 | 30.66 | 4) 29.35 22.7)— 7.0) 47+1/24) 3.6 §.51382.7) 17.9 1.34) 9, SS! 33) uw. | 214/23) 2 
29.42 |-++.07/ 30.12 | 30.68 | 4) 29.32 |13/1.36, 22.5\— 5.6) 48.2/24 29-7)— 4.1) 16,1/52-3/29.0 4.7, 384.2, 18.4) 1-59\— 1.10) 5,933) SW. 40) w. 215 21\10| 
29.36 |-+-.04| 30,21 | 30.63 | 4) 29.39 13/1.24 25.8\— 6.7 23-010) 25.0-— 1,0 17,855.0.31.0 111.8 682.4, 20.9 4.04-- 0.62 8,421) sw 42) w, 23321155 
Cleveland 29.36 |-4-.03| 30,12 | 30.59 | 4| 29.47 25.3/— 52-6)11, 32.4) 0.3117) 76.0, 18.3) 3.57/4- 0.88) 7,183) 31) w. 1 17/14|10| 7 
Sandusky.. 29.45 30.15 | 30.00 4 29.54 24.4\— 8.0 57-9/I!) 31 8) 2) 91.5) 0.19| 9,189 sw. 52) mn. 6 
Toledo ...... 29.43 30.15 | 30.64 | 4) 29.50 1.14) 22.3 54-4)11) 28.9. — 0.728 7.9'21/78.5 16.1) 2.78 0.27, 6, 184 w. 32| w. 11515 97 
29.39 30.13 | 30.63 4) 29.48 131.15) 24.0\— 5.0 30.2) 2,528) 1 4.3'2975.7 17.3) 0.50) 6,213) w. 28) nw. 118 12'14| 4 
Green 20.44 30.15 | 30.76 | 4) 29.62 14/1.14 13.8)... 43.8) 9) 21. 027 1 4,01283,.0 Do Gl 5,605) sw. 29. w. 8 
Alpena .. 609) 29.39 30. 30.68 | 4, 29.47 19.9\— 3.7) §2.6/10' 21.5) 1.7130 3.3.12185.5, 16.3 1.97,— 0.42) 6,860) w. 31| nw. 14 7619/11 
Escanaba .. 608) 29.41 +09) 30,11 | 30.71 | 4) 29,58 |14\1.12) 15.0\— 5.8 38.7) 9) 22.4.—15.2'27) 6.9/53-9/20.7 1) 4.1 1276.9 8.7, 0.90\— 0.93, 6,121) sw. 28) sw. 2010 7:16) 
Grand Haven... 620 29.42 30.11 | 30,63 | 4) 29.51 22.5\— 6.7) 49.1/11) 28. +0}— 15.6/52-5/23.1 2.1 10/79.4 16.9) 1.67,— 0.95) 8,653, 39) Bw. (211g 6 4 
Mackinaw City .. 605) 29.38 +-.06/ 30.06 | 30.69 4 29.51 3.3 45.7/!0| 27. 0.2\29) 16.7/45-5/21.7 14, 3.3 8'73.8 15.6 0.79,\— 3.20) 9,719) w. 3° w. 11413160) 2 
Marquette 672 29.32 30.09 | 30.70 | 4, 29.86 15.6-— 6.6 42.4/10) 22. $27, 9.4/54-921.9 9 3.71299.1) 10.3) 2.79-++- 0.71 8,807) w. Ww. 27181511) 2 
Port Huron... 639) 29.40 ++.08) 20,12 | 30,63 | 29.47 131.16, 20.3— 6.7) 45.9|10| 26.8\— 1.9|28) 9) §.9'18177.4, 14.3) 1.70\— 0.67 8,331) 8. w. 114 819 4 
Chicago 661 29.43 30.16 | 30.65 4 29.51 14)1.15, 25.0)— 3.9, 59.35/11) 33-7\— 9.527) 9.2 3075.5 18.2) 1.76— 0.54) 5,111) 8. 28) w. 8 
Milwaukee 697| 29.35 08) 30.14 | 30.69 4 29.56 7.0 47-6) 9) 25. 9.0/04.9/30.1'20 6.01081,3 12.6 2.03-+- 0.14 8, 108) w. 39 w. 113 10/15; 6 
Duluth. 672) 29.39 30.17 | 30.85 | 4 29.54 201.30 8.9— 7.6 42.0)10) 18, a\—20. 27\— §.11274.7, 2.2) 0.93'— 0.40! 4,174, sw. 38) nw. | 230 823/10 
Ratreme northwest. | | | 
Moorhead .. 29.14 30.23 | 30.93 | 29.89 |201.34)— 33-6 9) 9. 1|—34. 168.3 36.7 4 7-911'76.4.— 5.8! 9.53 — 0.29) 7,173, 34, mW. 2011 1017) 4 
Saint Vincent........| 20.28 11 30.24 30.98 3) 29.47 |29\1.50\— 0.7'— 6.4, 36.2| 9} 7/74-5)37-2 4, 3.8110'79.2'— 5.5, 0.27\— 0.29) 4,347) n. §| 3)18!10 
Biemarck .. ........... | 1,694) 28.31 30.25 30.94 | 3) 29.64 1911.30 4.2/—10.0 46.9/20) 0.6 291.9, 2.1 0.76— 0.01) 3,527) DW. 45 nw. 2012) 418) 9 
Fort Buford...... 1,930| 28.05 30.16 | 30.93 29.52 |19'1.41) 2. 8 45.3'20| 3.8/78.2.47.314 191.0 0.55 — 0.31| 5,963 Ww. 50 w. (2012) 7/18 6 
Fort Totten .. 1,427)| 28.49 |..... 30.24 30.94 | 3| 29. 201 9} 8.8|—32.7/26\— 8.8'99.5.46.3 14) 7.4. 1183.2 — 4.0 7,557) 50 Bw. 20 8) 4/20) 7 
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Table of miscellaneous date 1886— Signal Service ; 
endredths) Temperature of the air (in degrees Fahrenheit). : Winds, 
2 (By Extremes g Dailyranges. 2, 2 | |E velocity. 
Upp Mine 
Saint Paol.......... Sgt 29.294 90.86 4 29.64 141.21 8.4—10.4 42.7 9 16.5—23.727— 2.066.431-3 5 4.01177.0 2.4 9.19-3,975 BW. 21 RW. 14 8 419 8 
La (rome 725 29.39 12 90.21 30.85 4 29.62 141.23 16.1— 6.6 48.0 9, 2§.1-—-14.927 929.9 1 5.21076.0 9.8 0.50— 0.83 5,437 2 nm. (14101013 8 
Da VOR 615 29.50 30.19 30.70 4 29.59 141,07 17.5— 9.8 54.011 29.9)--21.027 875.639-420 9.31977.9 11.5 5,276 nw 24 8W. 10 8 41512 
Der Moines... 29.27 4 29.59 141.19 19.2— 5.0 54.211 27.0-—19.527 10.273.739-9 5 7.21783.5 15.0 0.51; 4, 262, n. 14 51214 
Dabuque. 665 20.45 sem 90.79 4 2059 141.21 15.8— 9.6 50.41% 24.6—23.527 6.873.938.3220 3.62975.4 9.4 1.03 0.87 2,980 mW. 15 14 
Keokuk 615 29.52 OD 90.20 7 29.55 140. 21.2— 7.4 13.399.935-7 20 7-2'1379.6 15.8, 1.03 1.22 nw 28 mw. 1 41413 
Caire 5% 29.™ 90.18 30.51 2 29.70 140,81 30.7— 7.0 57.210 37.7 11.33 24-545. 5 7 3-42%%73.6 22.6 1.74— 1.94 ©, n. 32 BW. 15111412 5 
Springfield . (44 29.49 4-07 90.20 390.62 4 29.57 141.05 26.4— 5.9 36.2— 5.027 18.160.125.7 26 7.21272.9 18.8 0.80— 2.46 7 28 n. 813,10 
Saint Louls S7! 29.9 90.18 30.58 4 29.60 aloe 29.8 — 4.7 61.10% 38.5— 2.827 21.363.932-326 9.11269.0 20.1 2.65 + 0.23 n 36 mw. 4101112 8 
Missours Valley 
Leavenworth... 842 29.30 4.08 50.22 90.76 4 29.77 120.99 23.7-—~ 6.7 58.7 10, 27 ‘469. 132. ‘$20 4 375.1 16.5 0.65— 1.02 5,508 n. 28 10 12 
Valentine 2,504 27.35 30.17 30.85 29.69 161,16 60.7 9 30.3/—16.2:26 ‘6. 076. 614 8.0 11 ‘9 0.10 8,371 nw. 56 nw, 14 “ou 13.7 
Huron 1,907 28.75 39.23 30.96 29.68 201,28 410.6 48.2 9 4— 1.680.244.1114 3-611 74.9 3 0.74 0.42 nw, 31 MW. 2010 3 
Vankton 1,234 28.81 +.06 30.20 go.gt 4 29.65 201,26 14,.0— 6.9 49.0 9 23.9'—-22.7 4 4-471.738.4 8 5.1 375.9 7-6 0.90) 0.20 5, nw. 36 n, 411/913 9 
Northera slope 
Fort Assinaboine 2,720 27.20 O4 90.15 90.81 29.58 191.23 18.9— 0.7 61.819 26 6.998.944.527 9.32262.2| 7.8 0.12 7,970 SW. 52 4 6 
Fort Custer 4,040 26.87 90.13 30.73 31 29.06 161.06 24,1 3.8 50.213 32.9)—-12.626 16.071.831.519 4.71078.0 17.4 1.26-+ 0.34 5,281 n. 3 nw grr16, 4 
Fort Magiant« 4.340 25.51 90.04 90.61 a1 29.53 81.08 23.6-- 0.1 56.0 1-22. 14.778.445-0 2 8.81864.9) 12.6) 0,.44)— 0.36 8,860 mw. S4 W. 19121016 5 
Helena 4, 25.80 30.0 30.50 18 29.53 80.97 27.1-+ 4.9 55.819 36 “18. 771.347-92 8.326 3.0 19.2 0.98 — 0.40 4,724 ow. 44 sw. 4 10 13 14 4 
Poplar River 2, O90 27.04 30.97 31 29.05 IG 40.0 9 16.7 — 6.3 78.037-7.20 9.0 0.1 0.674 0.36 4,347 42 W. 2011 619 6 
Dead wood 4,600 25.32 4.02 30.13 30.68 31 29.08 161,00 1.8 50.813 34.0-—14. S26 4 3-01780.1 19-4 1.514 0.08 SW. 23 8W. 2213 2:20 9 
North Platt 2,841 27.13 4.03 90.17 30.84 4 29.67 161.17 23.2— 2.6 8 33.7— 6.8 4 5 "7-231 79.3 17.6 0.37 "s, 828 “Ww. | 34 BW. 14 6 31315 
Middle 
Denver 5, 204 24.71 90.02 30.53 4 29.58 160.04 37.14 6.5 64.828 49.6 1.426 163.460.4 27 12.51753.4 19.2 0.87-- 0.13 6,610 WwW. 17 6 o1516 
Pike's Peak 4,134 17-4 « 30,56 19 29.69 100,88 2.3 23.1 9 14.3— 8.623 3.331.723-319 5.42578. 2.7 0.31. 23,649 nw w. 26 8 
Las Animas.......... 3.809 26.06 +.05 30.11 30.62 4 29.63 100. 29.6+ 1.1 71.5 9 49- 1,227 14.270.35 “3 33-3 0.78 4,001 W 4 4 31216 
Oonecordia 1,594 28.68 ...00.. $0.19 30.82 4 29.74 161. 59.210 34-7'— 7.420 15.166.639. 6.2 375.5 10.8 0. 5,853 0 3o mw. 4 
Dodge City 2,523 27.47 +.05 30.18 go.80 4 29.73 111.07 28.6— 2.5 63.0 9 43-S— §.037 -3'68.046.6.26 9.0 470.0) 18.9 0.25\— 0.55 6,393 40 nw. 14 2 
Fort Elliott... 2) 700 27.90 —.04 30.06 4 29.62 161.00 34,0— 0.7. 71.320 49-6 2.427) 21 945. 2.26.10. 5 "364 ‘4 21.9 0,09— 0.93 8,231 BW. 52 mW. 4 01318 
Southern slope 
Fort 1,200 28.90 ++.06 $0.17 30.72 4 29:72 161.00 37.4— 0.7 69.014 49.8) 3.127 26.265.940.1/26 22.2 2.11 9,058 n. 46 mn. (261 4 
A 1,748 30.69 4 29:74 160.95 734120) 57-5 5  33.764.0.50.5 27 11.7 28)58.9) 29-1) 9,417, SW- 38 sw. 16 © 3 820 
Fort Davis.. ..... 4,928 25.24 +.01 30.08 30.54 4 29.73 300.81 49.9-+ 4.8 74.3 2 94.3 18.1 5 37- 450.240.5113 12.01030,2, 15.9 0,00-— 0.39 6,038 sw. 38 1 o 723 
Fort Stanton... £90 24.00 29:98 30.37 19 29.59 300.78 38.0 63.093 25.8.52.1.42.2 511.7 11/56,1) 21.6 0, 6,648, mW. 46 Mm. (FT 724 
Noutheru plateaw 
El Paso 3,764 26.35 4.03 90.12 30.46 4 29.81 300.65 47.7- 1.4 74.021, 62.7 23.4 34.0,50.6 44.6 21 20.0 7\56.5 32.0 0.04— 9.70 3,123 W- 26 w 23,1 526 
7,086 29.90 +.07 $0.14 90.50 29.72 100.78 34.0+ 3-5 54.0 2 45.3 13.31? 24-140. 733.6 6 8. 2 3 17.0 0.32— 0.54 4,984 26 25 2,1 525 
Fort Apa he 5,090 25.11 O4 $9.17 30.52 13 29-77 1010.74 40.3 3.7 67.3 1 60.2 18.5324 24. 848.845.5 116. 24.4 3,576 e. 20 10 723 
Fort Grant 4,910 25,31 90.43 13 2999 90.54 50.8-+ 5-4 2 63.3 32.512 41.337. 930. 9/20 12. 22936. 3 "23. 5 64 4,903 ne. 2 e 4 1 21019 
Fort Thomas...... 2,710 27.6 $12 90.45 1g 29-80 100.65 43.5— 9.3 69.6 1 53.4 19.413 27.350. 21 3) 32.7 I. 1,701 se. 20 #¢ 19 1 0 229 
Preacott I §7.0 21.615 28. $35.9 15 16.4.10 1066.0 28. 1.88 2,200 sw. 24 8W. 1 gar 
Yuma......... ‘ 318 72.5 34.31%! 47.345. 032. “618 18.1 ($47. 38.1 0,00— 0.44) 4,025 23 nw. ' © o 328 
O82 13 2967 GO.77 44.7 62.420 $4.7) 30.21 7.49.7 26.5 0.00) 1,959 SW. 29 9 o 11416 
Widdle 
Fort Bidwell 4,615 25.46 3018 13 29. $5-4 18 46-5 16.621 28,838.831.8 1 8.42280.8 32-6 4.25) 4,742 W 19 4 
Winnemucca 4,355 25.73 4.05 30.19 30,68 13 29.78 go 37.1+ 61.3\19 47. 15.8 2 28.645.532.0 2 25-4 0,83 — 0.40 6,436 SW, 29 BW. 24 716 § 
Frisco. 0, 406 25.75 30.50 15 29.68 90.0 57.216 46.2) 18.221 31.1 99.022.21 9.518 56.1 33-5 6,058, SW. 43 aw 1 21217 
Balt Lake City 4,348 25.76 +-.07 30.27 30.73 13 2973 Qt.00 36 6+ 3.7 55.728 44.0 19.0 ! 28.236.725.6 6.11074.6 28.7 1,.27-— 0.16 2,239 se. 25 SW. a4 12 717 7 
780 24.98 20.04 100.08 32.1 53.3 9 44-4 10,72! 20,642.631.520 8.3.9000.7 21.7, 0.50. se 20 mW. 18 4 610TS 
Fert Bridger. 6, 643 23.35 90.55 13 2973 260,82 49.0 1 98.6 §.611 20,643.432.2 9 9- 1769.6 20.6 0,32 w 49 MW. 26 5 323 5 
Northern plateam 
2,790 2973 260.08 37.7-+ 5.7 60.2 44.0 21.2 1 30.239.022.7 6 6. 7 31-4 2.64 . | 18 se. 121 5 
Ashland oso] 43.0... 63.012 51.0 24.0 35. 077. O15 8.0. 7. 66) ..... be eve 
Spokane Valle 1,909 28.00 —,04 30.07 30.53 14 20.67 80.85 35.1 3.8 57.213 42.3) 14.427 6.3 "390. 8 32.7 3. 1.57 3,048 sw. 25 Sw. 13 23 2 
N. Pm regton 
Fort 2.73 —.07 29-9038 30-41 19 29-50 BO.B2 47-5 S8.019 51.3 36.716 43.62 316 3. 6 45. 35 139373 58 s. 70° 
Olympia . 36 29.04 —.c4 29.99 30.46 13 29. ‘3 Bo. 44.0-+ 4.4 60.2 3 49.2) 31.020 216. 413 a 42. 3. “19 3,354 17) 8. 20 10 
Port Augeles...... 14 29:03 30.44 13 20-41 2B 1,02 40.8 $3.413 45.4) 25-526 33- 7 27.913.622 4.6 496.5 39.5 7.71 2 mn. 95251416 1 
Tatoosh Island. 86 29.78 —.10 29.88 30.39 13 29.45 280 45. D 54.513 49.3 25.026 42.226.51 8. 827 2.30 90.9 335.84 84... se. 12 3124 
Portland 88 29.94 —.02 30.05 30.43 13 29.69 45-5S+ 4.6 55.413 50.8 29.727 40.23 $.7 19.7.31 4.02589.4 42.311. 3-37 8. 24 241812 1 
Roseburg ..... S23 29.53 $0.10 30.45 13 29.69 0.34 47.0-+ 5.4 65.812 54.9 31.5 1 40. 738. 3 23.623 61186.7 43.0 7.30-> 9.97 2, ne. 24 241413 4 
Walle 1,098 28.00 30.48 20.73 39-7 63.213 47.9 13 328 §.5:2779.0 32.8 4,622 SW. 26 sw. 24171019 2 
id. Pace. cows reg 
Cape Mendocine 657 20.42 +.08 g0.1o 30.38 13 29.68 §0.8- 1.1 63.818 55.4 42.310 47. 821.512.4 2 124 88.6 47.5 3.49 + 0.9818,815 se. 88 s. 2816 920 2 
Sacramento 64 +.06 30.16 30.40 1g 29.86 Bo. 2.4 65.2 2 57.6 32.0 1 42. 233. 232 2 2 $26 82. 43.8 2.21 — 2.03 3,294 25 se. 29 6 Siti 
Gan Francisco...... 60 90.12 30.17 30.33 113 29.90 80.48 53.1 1.3 43-3 2 48.422.718.4 3 4.0 $82.4) 47.7 2.07'— 2.50 3.939 20 w. 1 71210 8 
Puc. coast region. 
Los Angeles 99.25 11 29.93 200.32 0.6 84.814 67.3 37-3 3 45-$47-533-613 9.92179.1 48.6 0.26— 3.41 3,671 ne. 20 mw, 10 3 
Ban Diege.............. 99.24 29.94 200,30 0.4 75.519 63.4 40.511 49. 7.63082.2 50.0 0.10— 2.12 2,719 B. 16 3° 2,7 915 
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The maximum and minimum temperatures at wenden marked thus (*) are from readings Temperature. i Temperature, | 
of other than standard instruments. 
Temperature. Temperature. Stations. | | Stations. 
$i 
Stations. | = Stations. a = = mi Rigie 
x = = | Vevad: © |Inch P | | 
Nevada. uches ‘ennsylvanta. | Inches 
= = 2 = Carson City........ 64 16 | 40.8 | 0.72 } 53 8 | 31.6! 0.99 
——}__ | McDermit, Fort .......| 56 | 18 | 37.4 | 2.52 | Grove*...| 50 | | 18.4 | 2.40 
Greensborough ........! 70 22 «45.8 2.11 | Bancroft. 42 24, | 10.3. 1.32 | Antrim.. 150 | | at.8 
Livingston .. | 71 20 | 45.8 | 2.48 | Cedar Rapidsa.. §0 | 16.5 Ashland .. 44 | ar.s| 
Mount Vernon B’ks. 71 | 20 | 49.3 | 1.42 Cedar Rapids b........ 33 13.63 Belmont... eee 
| 43 —32 9.1 0,80 | Berlin Mills ........ Fallsingt« 50 26.4. 
| Des Moines ............ —28 .| 3-50 
British Columbia, | Muscatine............. 5 | 10.6 0.71 | Wolfborough Phillipsburg | lent 
California. | ALLISON ... 68 —2 26.3 trace New | West Chester 50 6 
jel . . Oy | Clayton 00 2 | 28.0 | 3.804 Wy80X, 45 o | 22.6/ 1.08 
Benicia Barracks .. “| 62 38 1.42 Dorado ..............| 59 4 | 27-8 | 0.19 | Moorestown .........-. 53 3 | 28.3 | 4.01 || Zionsville... 4a 12 | 26.9 
Bidwell, Fort.........../ 20 639.9 3.92 BIN —Q | 20.1 0.59 | Paterson .... §0 10 | 28.0 | 1.93 | South Carolina, | 
Fall Brooke ol 38 GOD | | 22.4 0.80 | Readingtor | 54 12 | 32.4 || Aiken 6 | 20 | 45.0 
Gaston, Fort | 32 | 488 15.1 | Hays, Fort... 06 | 27-4 0.68 | Roseland... 50 3.22 || Kirkwood®...........| 60 | 19 | 39:7 | 5:19 
Mason, Fort........ 44 | 53-6 1.36 | Lawrence............... 38 —© | 24.0 | 0.83 | South Orange... 48 14 | 28.9 | 3.55 || Pacolet......... | 56 17 | 37.0 2.99 
31 | 1.99) Manhattana........... 60 —7 | 23.5 | 1.39 J 26.8 6 Spartanbur 6 
Oakland, 36 | s2.0| 3.60 | Mamhattans Ge | 29.3 | Upper Montelair .....| 51 3 . 1.62 | 34 | 39.0 | 4.55 
Oroville... 37. | 2.75 | Ninnescah.... . 62 27.2 | 0.22 New Meztco. Te 
Presidio of San F 68 39 «§2.4 Riley, Fort 9 — 24.3 0.62 Bayard, Fort....... 77 23 | 46.0 0,00 | 61 5 | 33.0/ 3.41 
Princeton . .| 72 27 49-3 | 1.57 | 2 29.4 | 1.05 | Gallinas 74 BB Si... | 64 3-4 
Sacramento............- 26 47-3 2.13 West Leavenworth. 2.10 | Selden, Fort. | 72 17 | 44.6 | 0.00 7 Teras. | 
77 32 | 49-5 0.72 | Wyandotte ... 59 — 7 24-4 1.18 | Union, Fort.. | |) Austin 174 | 20 | 0.19 
Santa Barbara.......... 82 40 0.86 «©Wellington 62 —4 | 28.3 0,08 | Wingate, Fort S7 | 14 | 37.1 | Meburne 38 14 | | 0.08 
Susanville | 34 | 20 | 38.0 2.23 | 58 —4 26.0 | 1,20 | New York. 
Colorado. Yates Centre .. 25-5 | 0.49 | | 24.2 | 2.95 | Concho, Fort ......... 75 | 8 | 46.0 | trace 
Colorado Springs ...... 61 © 33-5 | 0.16 rentucky. | Brooklyn 27.2 Corsicana ........ O,24 
Lewis, Fort 58 5 | 30.1 0.26 Frankfort .......... 64 t 28.9 | 3.52 | Cooperstown * 21.0 | 2.00 || Midland...., | 70 BE | 
Connecticut, Ric SD 4 | 30.4 | 3.89 | Factory ville*........... 22.3 | 9.77 | MeIntosh, Fort......| 84 22 57-9 | 0.00 
| | | | 72 | | | 3.96 | 23.6 | 1-61 |! Ringgold, | ag | boca | 
North Colebrook .. 47 —2 | 21.4 1.35 2611 | Le Roy. 21.0 | 0.88 || Silver Falls............) 73 trace 
Voluntown 54 6.15 | Bar Madison Barracks ...| 45 |—16 19-7 I 
Dabets. ° 21. I. our ing —I2 | 20.2 | 1.70 
Meade, Fort ...... 53 —24 20.5 | 0.72 Palermo —14 | 19.3 | 2.97 | —24 | 1§.0 | 2.81 
Pembina, Fort......... .7 | Comberiand....... “4 8 | 29.1 1.97 | Penn Yan... . ills —22 | 1.33 | 2.70 
3} 040) | Setauket ...... | | 30.6 | 4.43 || Poultney ....... ase —I5 | 18.0 2,10 
Be 4 9 West Point... | § | 26.3 | 3.00 | Strafford —14 | 17.3 2.70 
Sieseton, Fort........... I 0.32 Falleton*®............ 28.6 4.22 rhs > V 
Sully, Fort ............. | 0.36 || Great Fale so | 3.07 White Plains 10 | 27.8 | 2.19 
Totten, Fort........ © 0.49 | McDonough .......... 31 10 | 29.4 2.39 North Carolina, porate 2 | 30.3 | 2.76 
Webster 4 2.32 McHenry, Fort...... 53 14 31.3 | 1.29 | Chapel Hill 15 | 36.7 | B 19 | 39.0 5.25 
District of Columbia. Woodstock 50 6 | 29.0} 2,11 | Lenoir ......... | TS Marion | 7 | 34-4 | 4-15 
Distributing reserv'r 46 13 | 30.8 | 2.77 Massachusetts. Lincolnton | 34.2 | 1,89 
Kendall Green*........ 50 14 | 36.8, 2.45 49 1 23.0 3.61 | Raleigh ..... 17 | | 3-00 |) Rappahannock 
Receiving reservoir... 46 lo 6.29.9 2.54 Amberstd.............. 43 5 | 25.6 | 3.12 | Statesville*............. 18 | 36.5 | 3.08 Snowville.............. 3 
Rock | 50 14 | 33.9 Blue Hill Obs’y...... 51 3 | 25.1 | 5.54 2 Summit I 9.4 |. 
Florida. 50 © | 23.5 2.98 | Weldon. 39.0 | 3-7 Unive rsity Va....| 60 9 | 29.7 2.1 
Archer * 24 | | 50 I 22.1 4.06 | Ohio. Variety Mill | 6 0.0 06 
peal 29 53-3 2. +9 | 4.16 | College Hill*® 40 2.62 || Washington Territory.| 
2.30 New Be vdford . Ba 29.9 6.92 — 3-58 62 | 30 46,2 11.15 
Manatee ..... 38 1.78 North Truro... 2.58 | Garrettsville.. | 5% |—10 | 29.4 | 2.82 || Kenewick 61 | 2.25 
Limeona 32 | 62.6 Princeton 2 | 2569 | 4.21 | $0 3 | 22.7 | 2-84 |! Tacoma 60 | 32 | 44.3 11.09 
Tallahassee 25 51.0 4.35 Somerset *.. “ 6 28.4 | 5.54 | Jac keonborougl een) OO [— 4 24.6 | 3-05 | Townsend, Fort . 62 | 26 44.7 5.10 
Georgia 5 3.74 I 24-1 | 2.57 || Walla W alla, Fort.. 63 13 | 40.4 7.86 
estborough.... .... 4 4 28.3 4.060 orth ewis urg .. — 25.2 | 3-45 West Virginia. | 
Forsyth 33 40.1 | 3.18 | Williamstown ........ 49 | 22.1 4.04 | Portsmouth ...... 02 6 | 30.4 | 2.42 | 2 | 28.5 1.23 
Milledgeville... bed 19 | 43.4 3.25 Worcester cesséocveseces 47 4 | 24.6 | 4.24 | Tiffin a *........0...000006] 52 2 | 23-4 | 3-5! || Helvetia*........ — I 28.9 4.57 
26 2-65 2 | 21.7 | 30.8 || Middlebrook... — 2 | 96.0 
daho. rmingham.... ........ 43 West Milton............. 65 | 28.0 3.50 |) Parkersburg 7 | 29.6 1,098 
Boisé Barracks ..... OF 2t 37-8 | 2.28 Harrisville *............ 50 Wauseon 50 § 19.3 | 3.07 || Wisconsin 
Coeur d'Alene, Fort... 58 9 | 34-3 | 5-38 || Hudson Westerville ............ «| 59 26.0 | 1.95 || Delavan..... = | 8 
Minois. Kalamazoo ..... ... | 4 Yellow Springs........| 56 2 | 26.1 | 2.71 *, Sit <9 
ADDA ® | 30.4 | 3.25 | 50 Oregon, Fond du Lac*........ 44 |—27 | 12.4! 1.31 
Bloomington ces 64 —I6 Manistique .... 42 —24 Albany*. 64 39 | 49.5 |10.31 Madison 44 | 14.2 | 1.03 
Collineville 53 —4 | 24.6, 1.88 | Mottville..... 52 —8 Bandon* 2 8.1 |11.97 || Manitowoc 43 [17 17 1.45 
Charleston 53 9 | 22.6) 1.9 er .. 48 22. East Portland* \11.34 || Prairie du Chien.....; 51 |—22 | 14.6 | 1.03 
Geneseo 55 —2 13.5 reek .......... 47 —14 | 59 | 37 | 47-0/ 9.08 || Wausan. severe] 40 10.0 0.43 
. La Grande SI | 22 | 4.64 || Laramie, Fort........ 2 | 28.8 | 0.32 
Rockford... 49 | 18.2, 1.65 Missouri. | —— 
| 19.9 | 1.30 | Carthage 60 | 31.5 | 0.90 | the ground with the At 12.05 the rain ended at the 
South Evanston .......) 56 1.94 Centreville 66 6 | 2.42 
Sycamore........ 53 17.0 I. Central College*....., 60 — 8 0.79 Monument. 
| 185 55 |—18 | 19.6 | 1.70 Of the regular series of observations at the Signal Office, 
69 | 34.0! 0.04 Keogh, —jo 19.0 034 |negative values were recorded on December 3d, during fair 
3 1.9 | weather; on December 5th, during hail, with values from 213 
63 | 87-1 | 3.99 | Brownville .......... 8 | 23.0 1.00 | to 360 volts; on December 7th, during light snow, value 18 
164 | Volts; on the 15th, during light rain, throughout the day, the 
2.17 | Fremont ® ............. —12 18.2) 1.63 | values decreasing from 390 at the first observation to 30 volts 
La Grange..... | Genoa .......+. SQ 17.0 | 1.22 
Logansport®............ | 24.2 | 2.83 | Hay Springs *....... 50 —13 | 19.9 | 0.60 | at the last observation; on the 16th, during cloudy weather; 
the 18th, during rain, from 72 to 420 volts; on the 24th, 
Monticello. Sidney, Fort..........: 0.33 | 18 volts, during cloudy weather. 
man 25.1 | 2.70 mee 
Neve. | Snow occurred on December 4th, with zero potential; on the 


| 
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Sth, with positive values; on the 7th, with positive and nega. | tioned later; on December 6th, following snow, during cloudy 
tive values. weather, on the same date in ‘the afternoon, preceding show 
At Baltimore, Maryland, a continuous photographic record | by twelve hours; on the 12th, during cloudy weather, preced- 
has been obtained. Fluctuations during rain are marked on/|ing rain seven ‘hours; on the 15th, preceding snow. twelve 
several sheets. The record for forty-eight hours from noon of | hours; on the 18th, preceding rain two and a half hours; on 
December 4th to noon of December 6th includes the first snow the 20th, during fair weather; on the 23d, preceding rain nine 
storm of the season. Beginning at 2.05 p. m. of the 4th the| hours; on the 24th, preceding rain four "hours ; on the 26th, 
potential continues positive, averaging 100 volts, with a sud- ‘preceding snow two hours; on the 29th, preceding show 
den fall almost to zero about 7 p. m.; becoming positive again, | twelve hours; on the 30th, during snow, changing to positive ; 
slightly higher than before, until about 10 p. m. when the | on the 3ist, during snow. 
value is doubled, continuing until shortly before midnight! Snow occurred on the 5th, accompanied by high positive 
when great fluctuations begin, extending to 500 volts on each | _ potentials, increasing during ‘the day ; on the 7th, early in the 
side of zero, and continuing until 2.30a.m. High positive morning, accompanied throughout the day by high positive 
values prevail until 7 a. m., decreasing steadily from that | potentials ; on the 15th, at 11.30 a. m., and all day on the 
time, and become slightly negative about 12 m. of the 5th.| 16th, accompanied by high increasing positive potentials; 
Very high positive valaes prevailed from 12.30 p.m. to 1.45|on the 26th, beginning at 11 a. m. and ending at 12.30 p. m., 
p. m., followed by variable indications turning to negative, | high negative values, changing with the snow to high posi- 
reaching a maximum, 300 volts, shortly after 5 p. m., or about | tive; on the 27th, from 10 a. m. to 1.15 p. m., accompanied by 
the time the snow ended. It.is to be noted that here, as at | increasing positive values; on the 30th, from early in the 
the other stations, positive electricity predominates during | morning throughout that day and the following, high nega- 
snow. Fluctuations of 1,000 volts on each side occur, during ‘tive changing to high positive values, becoming negative for 
rain, from 10.40 a. m. to 10.50 p. m. of December 15th. |a few hours on the 3lst. There are at least three instances 
At Columbus, Ohio, negative values occurred on the follow- | in which the coming snow might have been predicted from the 
ing dates: on the 9th, in value 3 volts, during smoke almost | indications of the electrometer, viz.,on December 6th, 15th, 
as thick as fog. This is quite an exceptional instance, as no | and 29th. 
negative values are recorded for some time preceding and fol. | Rain on the 1zth was preceded by negative values, and ac- 
lowing, and as there appears to be no change in the weather | companied on the 13th by low positive values. Likewise on 
with which this might be connected. On December 13th, | the 18th and 24th neg ative indications preceded the rain suf- 
negative valnes oceurred during light rain; on the 22d, during | | ficiently long to be of practical benefit. The highest positive 
light snow; on the 23d, during light rain, and on the 24th, potentials occurred on the 16th, 405 volts, during heavy snow, 
daring rain and snow. Snow occurred on November 30th, | and on the 29th, 343 volts, during fair weather. In no case yet 
accompanied with positive values; on December Ist, with has the highest positive value obtained during fair weather 
positive values; on the 17th, with high positive values ; ‘on the exceeded or equalled that obtained during snowfall. 
u2d, with negative values, and on the 24th, with negative | On three dates polar bands were observed, and the behaviour 
values. The highest positive values were 136 volts on No-| of the electrometer during their prevalence is most interesting. 
vember 30th, during fair weather; 70 volts on December 2d, On December 4th the values were at 9 a. m., positive 75; at 
during clear weather; 92 volts on December 17th, during light | lla. m., _ 142.5; at L p.m., minus 226.5; and at 3 p. m., 
snow, and 155 volts on December 29th, during fair weather. | positive 2 57 volts. There were no noticeable ‘changes in the 
Zero potentials occurred on the 14th and 15th, during rain. weather. Polar bands were noticed from 3.30 p. m. to 6 p. m. 
The highest negative values occurred on the 24th, during snow. On the 11th and 14th there are also marked variatious in the 
At New Haven, Connecticut, negative values were obtained | potential during the continuance of polar bands. 
on the following dates: Dece sm ber 7th, at 9a.m., value 8.8 At Ithaca, New York, observations have been continued 
volts, during cloudy weather, with high northeasterly winds,| during the month with the following results: on November 
and prec veding snow two hours. December 13th, at 1 p. m. ,| 30th, during light snow, negative electricity was followed by 
value 57 volts, during light rain, which continued for some heavy snow and positive values; on December 2d very high 
time. December 15th, at 1 p. m. and 3 p. m., during light | ‘but variable negative indications occurred in advance of snow, 
rain, and preceding snow. December 18th, at 9 a. m. and 11 | with a change to increasing positive values during the snow; 
#. m., during light rain which continued for some time after|on December 3d negative values, snowing at intervals; on 
last observation. | December 4th very high positive values in the forenoon, dur- 
Rain occurred on the 13th, 15th, 18th, and 24th, the last | ing snow, decreasing after snow ended, and in the afternoon, 
being the only date not accompanied by negative values. The during cloudy weather, negative values; on December 5th 
value during the rain, which ended soon after, was 23 volts | negative values, during snow ; on December 6th negative dur- 
positive. Snow occurred on December 7th, with values chang-| ing light snow, positive after the snow ended; on December 
ing from minus 7 volts to plus 540 volts; on December 16th, | 7th negative in advance of snow, decreasing during snow; on 
with high positive values, and on the 27th, with low positive | December 9th small negative values in the morning, during 
values. ‘calm cloudy weather; on December 13th negative values in 
The highest positive values occurred on December 7th, 540 | the morning during threatening weather; on December 14th 
volts, during heavy snow; on the 9th, 93.7 volts, during clear | negative in the morning during threatening weather; on De- 
and cloudless weather; on the 10th, 67 volts, during clear | cember 16th negative throughout the day, with snow in the 
weather; on the 16th, 1.307 volts, during light snow, 957, dur- | forenoon; on December 18th negative during rain; on the 19th 
ing heavy snow; and on the 17th, 102 volts, during clear | negative during snow but decreasing in value; on the 23d 
weather. The values nearest zero occurred on the 15th, minus | negative during threatening weather; on the - 25th, in the morn- 
5 volts, during light rain. ing, snow with high positive values, followed by threatening 
The highest negative values were 57 volts on the 13th, dur-| weather and high negative values, followed still later by snow 
ing light rain; 688 volts on the 15th, during light rain, and | and high negative values; on the ‘o7th positive values during 
108.5 volts on the 18th, during light rain. Dense fog is snow, with negative values after the snow had ended; on the 
recorded on the morning of the 24th, accompanied with posi- 28th negative values during calm fair weather. 
tive electrification, in value 60 volts, the average value for the; Snow, accompanied by high positive values, is recorded on 
remainder of the day being 22.6 volts. December 15th, 22d, and 26th. December 5th is the most 
At Boston, Massachusetts, a complete set of observations | noteworthy of the dates on which snow fell accompanied by 
has been obtained. Negative indications occur on the follow-| negative values; and even this seems to show a decrease in 
ing dates: December 4th, under circumstances to be men-| the negative electrification during snow. The values for the 
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different were penpectively —5, —525, and | 
— 324 volts, the snow beginning a little before, and ending a | 
little after the last observations. | 

These observations at Ithaca seem to strongly confirm the) 
statement first made by Wislicenus, and subsequently hinted | 
at by many observers, that a negative value, during winter | 
months and under certain conditions of weather, is almost 
always an indication of snowfall within a certain distance of. 
the place of observation. 


During the snowfall at the place of observation the values, 


are, as a rule, positive, and increasing during the continuance | -_ 28th, 30th. 


of the snow, or, if negative, the values decrease with the con- 
tinuance of. snow, which is virtually the same condition. 

The highest positive values occurred on the following dates, | 
with, in every case, close connection with snow: On 2d, value | 
800 volts, during light snow; on 3d, value 1,200 volts, during | 
light snow; on 4th, 2,200 volts, during light snow; on the 15th, | 
2,270 volts, during light snow, 2,500 volts, during heavy snow, | 
960 volts, during light snow; on the 25th, 615 volts, during light | 
snow; on the 26th, 1,550 to 2,000 volts, ‘during light snow ; on. 
27th, 2, 300 volts, following snow one hour. 


The values nearest zero were as follows, marked, as a rule, 28th. 


by cloudy, threatening weather: On November 29th, 7 volts, | 
during threatening weather ; on December 5th, 35 volts, during 
threatening weather; on the 7th, 5 volts, and on the 16th, 0 to’ 
—10 volts, during threatening weather; and on the 19th, 0 volts, 
during threatening weather. It may be of interest to note | 
that for the first date given rain followed in twelve hours; on 
the second date snow followed in three hours; on the third 
date snow followed in one hour and fifty minutes; and on the: 
fourth date snow followed in thirty minutes. For the 19th no 
precipitation is recorded within forty hours, although the | 
weather remained for some time threatening and cloudy. 

The highest negative values oceurred on December 14th, 350. 
volts, during threatening weather, preceding snow twelve hours; 


on December 16th, 400 volts, during light snow, which soon tories on the following dates: 


ended ; on December 18th, 668 volts, during light rain ; and on. 
December 25th, during light snow. 
On chart vi is plotted the observations made during the 
month of December, 1886, at Boston, Ithaca, and New Haven. 
The observations for the present are ‘made at 9 a.m., 11 a. m., 
lp. m.,and 3 p.m. In the case of Boston, considering the | 
curve generally, we notice that there are four periods of marked 
fluctuation, namely, December 5-6th, December 15-16th, De- 
cember 25th, and December 29th. All these are found to cor- | 
respond with certain atmospheric disturbances, and it is very | 
evident that these fluctuations are closely connected with the | 
movements of storm-areas. In this special case, the dates, 
mentioned above are dates of heavy snow at Boston. Tosome | 
extent there is an agreement between the dates of marked | 
fluctuation at Boston and Ithaca, and there seems to be, as | 
might be anticipated, a certain time difference between the | 
two places. 
the 4th and 15th appear to precede by some hours the highest 
positive values obtained at Boston. But the snow began at 
Ithaca on 4th at 7.45 a. m., while it did not not begin at Boston 
until 8.15 a. m. of the 5th, and on the 15th snow began at 
Ithaca during the early morning while it did not begin at) 
Boston until 11.30 p. m. of the 15th; or the time difference be-| 
tween certain electrometer indications at two places is con- 
nected with their distance from the disturbing influences. 


OPTICAL PHENOMENA. 
SOLAR HALOS. 
| 


Solar halos were observed in the various states and terri- 
tories on the following dates: 

Arizona.—4th, 6th, 16th, 28th. 

California. —ist, 3d, 4th, 10th, 15th, 16th, 22d, 28th, 31st. 

Colorado.—2d, 5th, 9th, 12th. 

Dakota.—1st to 4th, 6th, 11th, 23d, 26th, 27th, 29th, 31st. 

Florida.—4th, 8th, 25th, 28th. 

Georgia. —29th, 31st. 


‘28th, 30th. 


29th. 


Thus, at Ithaca, the highest positive values on | 22d, 29th, 31st. 


Idaho.—3\st. 
IUinois.—3d, 7th, 11th, 15th, 16th, 20th, 22d, 23d, 25th, 27th, 


Indiana.—2d. 

TIowa.—3d, 27th, 29th. 

Kansas.—\st, 13th, 21st, 22d, 23d, 27th, 28th, 29th, 3ist. 
Kentucky.—3d. 

Maine.—22d, 24th, 30th. 

Massachusetts.—4th, 10th, 27th. 

Michigan.—7th, 8th, 10th, 11th, 17th, 18th, 20th, 22d, 25th, 


Minnesota.—\st to 4th, 11th, 14th, 20th, 22d, 23d, 26th, 27th, 


Missouri.—19th. 

Montana.—3d, 5th, 25th, 29th. 

Nebraska.—30th, 31st. 

Nevada.—26th. 

New Hampshire.—6th. 

New Jersey.—3d, 4th, 26th, 28th, 29th. 

New York.—5th, 10th, 16th, 17th, 23d, 28th, 29th, 30th. 
North Carolina. , ist, 8th, 9th, 12th, i4th, i7th, 19th, 24th, 


Ohio.—Ath, 7th, 10th, 15th, 20th, 25th, 26th, 28th, 30th. 
Oregon.—18th, 20th. 

Pennsylvania.—17th, 23d. 

South Carolina.—8th, 9th, 28th, 29th. 

Tennessee.—8th, 9th, 18th, 20th, 25th, 26th. 
Texas.—iTth, 27th. 

Vermont.—10th, 23d, 30th. 

Virginia.—9th, 19th. 

Wisconsin.—\1st, 11th, 18th, 24th, 27th to 30th. 
Wyoming.—I\st, 2d, 5th, 11th, 15th, 21st. 


LUNAR HALOS. 
Lunar halos were observed in the various states and terri- 


Alabama.—7th, 8th, 9th, 

Arizona.—3d to 9th, 28th, 29th. 

Arkansas.—7th, 8th, 10th. 

California.—\st to 5th, 1L0th, 11th, 15th, 30th, 31st. 
Colorado.—6th, 9th. 

Connecticut.—4th, 10th. 

Dakota.—2d, 6th, 7th, 9th, 10th, 15th. 

District of Columbia.—11th. 

Florida.—4th, 7th, 8th, 9th, 17th, 30th. 

Georgia.—7th, 8th, 9th, 31st. 

Idaho.—2d, 4th, 6th, 10th, 19th. 

Illinois.—3d, 6th, 10th, 11th, 14th, 15th, 28th, 30th, 31st. 
Indiana.—34d, 6th, 7th, 11th, 18th. 

Indian Territory.—7th, 10th. 

Towa.—3d, 6th, 9th, 11th, 13th, 19th, 20th, 31st. 
Kansas. —Ist, 2d, 3d, Sth, 6th, 9th, ‘10th, 15th, 16th, 18th, 


Kentucky. —3d, 4th, 8th. 

Louisiana. —ITth, 30th. 

Maine.—Ath, 6th, 7th, 11th, 29th. 
Maryland.—11th. 

Massachusetts.—4th, 6th, 10th, 11th, 18th. 
Michigan.—4th, 5th, 7th to 10th, 17th, 29th, 30th. 
Minnesota. —Ist, 5th, 6th, 8th, 9th, 14th, 16th, 17th. 
Mississippi. —ith. 

Missouri.—6th. 

Montana.—5th, 7th, 9th, 12th, 29th. 
Nebraska.—6th, 7th, 9th, 10th, 11th, 13th, 31st. 
Nevada.—tst, 6th, 10th. 

New Hampshire.—4th, 6th, 10th, 14th, 19th. 
New Jersey.—4th, 7th, 11th, 14th, 26th. 

New Mexico.—6th. 

New York.—4th, 5th, 10th, 11th, 28th. 

North Carolina. ~3d, "4th, 8th, 9th, 13th, 30th. 
Ohio.—1st, 2d, 7th, 8th, iith, "15th, 17th, 30th. 
Oregon. —Ist, 4th, 5th, ith, 30th. 


é 
j 
| 
‘ 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 


Apt 


3M MONTHLY WEATHER REVIEW. DECEMBER, 1886. 


| tween 8 p. m. and midnight, numerous meteors were observed 
starting from near the zenith and passing westward, several 
of them were followed by bright trains, and a few exploded 
with a loud report. . 

At 9 p. m. of the 11th, Geo. W. Smith, master of the schooner 
‘“*S. B. Vrooman,” from Port of Spain, Trinidad, for Mobile, 
Alabama, in N. 13° 25/, W. 65° 55’, observed a large meteor 
‘passing from south to north, emitting a brilliant light for 

Washington Territory.—I\st, 6th, 10th, 30th. thirty seconds, and then exploding with a report that jarred 

West Virginia.—2d, 6th, 7th, 8th, 11th. | the schooner. 

Wisconsin.—Ist, 4th, 6th, 8th, 9th, 10th, 20th, 29th. | Nashua, Hillsborough county, New Hampshire: at 6.09 p. 

Wyoming.—2d, 6th, 9th, 15th, 30th. m.of the 14th a meteor, having an apparent diameter of six 

The phases of the moon (Washington mean time) during | inches, and followed by a train of red light, was seen to start 
December, as given in “The American Ephemeris and Nau- | from near the zenith and pass toward the northeastern horizon. 
tical Almanac ”’ for 1886, are as follows: New moon, 24th,16h.| Grampian Hills, Clearfield county, Pennsylvania: on the 
46.5 m.; first quarter, 2d, 21 b. 16.8 m.; full moon, 10th, 16 h. 2ist, at 7.30 p. m., a large meteor was seen in the western sky 
22.0 m.; last quarter, 17th, 13 h. 30.9 m.; apogee, 2d, 21.8 h. 45° above the horizon, and moving toward the sonth; it re- 


Pennsylrania.—4th, 11th, 12th, 19th. 

Rhode Island.—4tth. 

South Carolina.—3d to 8th, 9th, 10th, 13th. 
Tennessee.—3d, 6th, Tth, 8th, 9th. 

Teras.—iith to 8th, 10th, 12th, 17th. 
Utah.—4th, Sth, 6th, 8th. 

Vermont,.—7th. 

Virginia.—3d, 7th, 9th, 11th, 13th, 14th, 19th. 


and 30th, 19.1 h.; perigee, 15th, 6.9 h. 
MIRAGE. | 

Fort Assinaboine, Montana: the phenomenon of mirage ap- | 
peared twice daring the 11th. It was first seen during the | 
morning from 8.20 to 8.55, local time. The Fort Belknap Indian | 
agency, twenty-eight miles north of Fort Assinaboine, was 
plainly visible. Objects appeared magnified to immense pro- 
portion and were not inverted but in their proper position. The 
agency appeared to be surrounded by a dense forest although 
it is really situated in the midst of an open prairie, but some 
timber along the Milk River between this place and the agency 
may explain the appearance of forest. The second mirage was 
visible towards the west during the greater part of the after- 
noon; two small lakes, sixteen miles distant and ordinarily 
hidden from view by a range of high bluffs on the west side of 
Little Sandy Creek, were plainly visible, the water having a 
wavy motion, as if stired by the wind. The sun was shining 
brightly at the time of both observations. 

The following is from the “Independent” of December 18, 
1886, published in Inyo, California: 


On the morning of the 11th, from the road just south of Independence, Cali- 
fornia, a very beautiful mirage was seen. A ~ ridge, about three miles south 
of the town, shuts off the view of Owens Lake, about twenty-two miles away. 
In the mirage the whole surface of the lake was seen, with islands and head- 
lands. The mountain on the northeast corner of the lake appeared to come 
close down to the water, and was as clearly reflected in its depth as in a mir- 
ror. Indeed, the entire surface of the phantom lake looked like a great mir- 
ror in which the mountains on both sides were reflected. 

Saint Vineent, Minnesota: at 7.30 a.m. of the 26th the phe- 
nomenon of mirage was seen to the south, the images of trees, 
houses, barna, ete., were lifted into view. 

Mirages were also observed at the following places: 

Arizona.— Maricopa, 16th. 

Dakota.— Webster, 4th; Henry, 7th. 

Kansas.—Salina, 4th, 6th, 9th, 13th, 14th, 

Montana.—Poplar River, 8th. 


MISCELLANEOUS PHENOMENA. 
FOREST AND PRAIRIE FIRES. 


Charleston, South Carolina: extensive and destructive for- | 
est fires were burning on the Ist between this city and Sumter, 


along the line of the Central Railroad of South Carolina. | 


Monck’s Corner, thirty-one miles from Charleston, many planta- 
tion buildings are reported to have been destroyed. At Stony 
Landing one hundred cords of wood and other property were | 
destroyed. 

Forest and prairie fires were also reported from the follow- 
ing places : 

Wilmington, North Carolina; forest fires, 2d, 3d. 

Alva, Florida: forest fires, 27th. 

Fort Sill, Indian Territory: prairie fires, 14th, 18th. 

Fort Reno, Indian Territory: prairie fires, 17th. 

San Antonio, Texas: prairie fires, 21st. 

METEORS. 


Fall River, Massachusetts: on the 9th, at different times be- 


sembled a ball of fire, having an apparent diameter of six 
inches, and followed by a trail of light. The meteor disap- 
peared when at an elevation of about 25°. 

Meteors were also observed on the following dates: 

Culifornia.—Keeler, 19th. 

Connecticut.— Bethel, 28th. 

Florida.—Archer, 18th; Alva, 19th, 27th. 

Illinois.—Geneseo, 6th; Charleston, 19th. 

Iowa.—Monticello, 22d. 

Kansas.—Salina, 4th, 5th, 7th, 9th. 

Louisiana.—Grand Coteau, 12th, 13th, 22d. 

Maryland.—W oodstock, 2d, 3d, 11th, 16th, 19th, 21st. 

Nebraska.—V alentine, 10th. 

Ohio.—W auseon, 19th, 25th, 29th; Jacksonborough, 21st. 

South Carolina.—Spartanburg, 24th, 25th. 

Virginia.—Variety Mills, 3d. 

MIGRATION OF BIRDS. 2 

Geese flying southward. — Augusta, Georgia, 2d; Chatta- 
nooga, Tennessee, 2d; Ninnescah, Kansas, 5th; Brownville, 
Nebraska, 25th, 28th, 29th; De Soto, Nebraska, 22d; Tatoosh 
Island, Washington Territory, 9th, 14th, 30th; Albany, 
Oregon, 8th, 9th, 11th, 30th; East Portland, Oregon, 20th, 
22d. 

Geese flying northward.—Fort Madison, Iowa, 20th; De Soto, 
Nebraska, 10th. 

POLAR BANDS. 

Polar bands were reported from the following stations : 

Colorado.—Montrose, 12th. 

Connecticut.—Bethel and North Colebrook, 4th. 

Florida.— Archer, 3d, 25th, 27th, 28th, 29th. 

Tllinois.— Riley, 11th. 

Kansas.—Ninnescah, 6th, 20th, 29th ; Salina, 13th, 29th. 

Maine.—Gardiner, 4th, 23d. 

Ohio.—Napoleon, 7th, 9th, 10th, 11th, 15th, 22d, 25th, 27th, 
28th; Wauseon, 10th, 15th, 20th, 25th. 

Tennessee.—Chattanooga, 7th; Nashville, 8th. 

Texas.—Abilene, 10th. 

Ay 9th, 14th, 19th; Dale Enterprise, 
19th. 

Wisconsin.—Prairie du Chien, 2d, 3d; Milwaukee, 8th. 

SUN SPOTS. 

Mr. H. Gowey, of North Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the following dates : 
llth, 16th, 18th, 20th, 27th, 29th. 

WATER-SPOUTS. 


Capt. L. Dexter, commanding the s. s. “City of Para,’ re- 
ports having observed several water-spouts, between 7 a. m. 
and 12 noon of the 2d, in N. 37° 38’, W. 73° 40’ (at noon). 

The following is from the “* New York Herald ”’ of December 
18, 1886: 

New Ornieans, December 17.—The British ship ‘‘Struan,”’ from Rio Ja- 
neiro, reports having encountered, just south of the Mississippi, an enormous 
collection of water-spouts. The sky was cloudy and the air thick, but the fog 
suddenly cleared away and showed that the vessel was surrounded by an in- 
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definite number of water-spouts, some of them unusually large. There were 
eighteen in the immediate vicinity of the vessel, and two came so close that it 
was necessary to change the course in order to escape them. The spouts were 
shortly after swept away by a whirlwind. 

Capt. R. B. Quick, of the s. s. ‘‘ Eureka,” reports having ob- 
served a large water-spout on the 22d, in N. 31° 32’, W. 79° 10/ 


(at noon). 
VERIFICATIONS. 
INDICATIONS. 

The predictions for December, 1886, were made by 2d Lieu- 
tentant John C. Walshe, Signal Corps, U. 8S. Army, Assistant, 
and were verified by 2d Lieutenant Frank Greene, Signal 
Corps, U. 8. Army, Assistant. 

The detailed comparison of the tri-daily indications for De- 
cember, 1886, with the telegraphic reports of the twenty- 
four hours for which the indications were prepared, shows the 
general average percentage of verifications to be 68.80. The 


percentages for the different elements are: Weather, 71.21; | 


' verified, two hundred and eight, or 66.24 per cent. 
|seven signais were ordered, the verifications of which if was 


| 


‘in 


/nals were ordered at display stations, the verifications of which 


_it was impracticable to determine. 


| COLD-WAVE SIGNALS. 


| Total number of cold-wave signals ordered, the verifications 
of which were determined, was three hundred and fourteen; 

Seventy- 


‘impracticable to determine. In addition to the above, in four 


‘hundred and ninety instances, the signals ordered at the regu- 


lar stations were repeated by the observers to towns in their 
vicinity. The verifications of these it was impracticable to 
determine. 

RAILWAY WEATHER SIGNALS. 
P. H. Mell, jr., director of the “Alabama Weather Service,” 
the report for December, 1886, states : 
The verification of predictions for the whole area was 96 per cent. for 


temperature, and 87 per cent. for weather. 
The following corporations comprise this system: South and North; Mont 


wind, 66.12; temperature, 66.47. By states, etc., the per- | gomery and Mobile; Mobile and Girard; Georgia Pacific; East Tennessee, 


centages are: For Maine, 67.07; New Hampshire, 69.49; Ver- | ) Ama; his an 
and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ; 


mont, 60.60; Massachusetts, 67.53; Rhode Island, 67.98; Con- 
necticut, 65.38; New York, 72.85; Pennsylvania, 69.84; New 
Jersey, 70.94; Delaware, 69.14; Maryland, 73.41; District of 
Columbia, 71.51; Virginia, 72.74; North Carolina, 74.30; South 
Carolina, 72.80; Georgia, 74.76; Florida, 70.00; Alabama, 
66.69; Mississippi, 65.65; Louisiana, 65.91; Texas, 64.78; Ar- 
kansas, 63.78; Tennessee, 64.95; Kentucky, 67.04; Ohio, 74.35; 


West Virginia, 67.87; Indiana, 71.90; [llinois, 72.77; Michi- 


gan, 71.99; Wisconsin, 68.05; Minnesota, 68.55; Towa, 68.71; | 


Kansas, 64.84; Nebraska, 60.86; Missouri, 72.58; Colorado, 
65.24; east Dakota, 57.82. 

There were three omissions to predict, out of 9,951, or 0.03 
per cent. Of the 9,948 predictions that have been made, 
1,193, or 11.99 per cent., are considered to have entirely failed ; 
eight hundred and thirty, or 8.34 per cent., were one-fourth 
verified; 1,892, or 19.02 per cent., were one-half verified; 1,715, 
or 17.24 per cent., were three-fourths verified; 4,318, or 43.41 
per cent., were fully verified, so far as can be ascertained from 
the tri-daily reports. 

Below are given for the Pacific coast the percentages of 
indications verified for November, 1886; this data was re- 
ceived too late for publication in the November REVIEW. The 
predictions were made by 2d Lieutenant W. A. Glassford, Sig- 
nal Corps, U. 8S. Army, Assistant; they were verified by 2d 
Lieutenant Frank Greene, Signal Corps, U. S. Army, Assist- 
ant. The percentages for the different districts are: Wash- 
ington Territory, 62.79; Oregon, 68.08; northern California, 
78.37; southern California, 86.01. 


CAUTIONARY SIGNALS. 


Of the total number of signals ordered during December, 
1886, it was practical to determine the verifications of one hun- 
dred and seventy-one ; of these, eighty-eight, or 51.46 per cent., 
were fully verified both as to direction and velocity. Number 
of signals ordered for northeast winds, thirty-seven; verified 
both as to direction and velocity, seventeen, or 45.95 per cent. 
Number of signals ordered for southwest winds, twenty; 
verified both as to direction and velocity, one, or.5.00 per 
cent.; verified as to velocity only, one, or 5.00 per cent. 


Number of signals ordered for northwest winds, ninety; veri- | 7 


fied both as to direction and velocity, sixty-one, or 67.78 per 
cent.; verified as to velocity only, three, or 3.33 per cent. 
Number of signals ordered for winds without regard to direc- 
tion, twenty-four; verified, nine, or 37.50 per cent. Number of 
signais ordered late, i. e., after the verifying velocity had begun, 
four, or 2.34 per cent. 

In thirty-nine instances winds were reported which would 
have justified the display of cautionary signals, but for which 
no signals were ordered, and in twelve instances winds which 
would have justified the display of on-shore signals, but for 
which no signals were ordered. 

In addition to the above, four hundred and twenty-seven sig- 


irginia and Georgia system in Alabama; Memphis and Charleston; Columbus 


| Western and Atlantic; East Tennessee, Virginia and Georgia system in 
| Georgia ; Montgomery and Eufaula; Pensacola and Selma; Pensacola and 


| Atlantic ; the cities of Milledgeville, Georgia, and Talladega, Alabama. 


| The following is from the “ Bulletin of the New England 
| Meteorological Society ’’ for December, 1886: 


Verification of weather signals at New Haven was 68 per cent. for tempera- 
ture, 84 for weather; at six stations reporting to the Signal Office in Boston, 
85 for temperature, 74 for weather. 


SUNSET PREDICTIONS. 

The characteristics of the sky, as indicative of fair or foul 
weather for the succeeding twenty-four hours, have been ob- 
served at all Signal Service stations. Reports from one hun- 
dred and fifty-nine stations show 4,922 observations to have 
been made, of which six were reported doubtful; of the 
remainder, 4,916, there were 4,376, or 89.0 per cent., followed 


by the expected weather. 


STATE WEATHER SERVICES. 
The following is an extract from the December, 1886, report 


of the “Alabama Weather Service,” P. H. Mell, jr., of the 


Agricultural and Mechanical College, Auburn, director : 


| The most remarkable feature of the month was the heavy precipitation of 
| snow over all parts of the state on the 3d to 5th. Throughout north Alabama 
| 17 to 20 inches of snow fell between the morning of the 3d and the evening of 
| 5th. In middle Alabama 12 to 16 inches were reported during the same period ; 
| and in south Alabama as much as 12 inches were reported from several stations. 
| This fall of snow is unusually heavy for this climate, and in some sections was 
| the cause of marked comment, because such a sight had never been witnessed 
before, especially in the extreme southern part of the state. 

The cold waves that were predicted by the Chief Signal Officer on the 1st, 
17th, 24th, 26th, and 31st were verified with satisfactory accuracy. It is worth 
of note that the frequency of these cold waves over the state during the mont 
has reduced the average temperature 7°.2 below the normal, giving quite a 
cold winter month for Alabama. 

There was a deficiency of precipitation amounting to 1.88 inches. 

Summary. 

Mean temperature, 43°; highest temperature, 76°, at Mount Willing, on the 

12th ; lowest temperature, 0°, at Valley Head, on the 7th; range of tempera- 
ture, 76°; greatest monthly range of temperature, 62°, at Mount Willing; least 
monthly range of temperature, 39°, at Oswichee; mean daily range, 18°.4; 
greatest daily range of temperature, 46°, at Eufaula, on the 22d; least daily 
range of temperature, 0°, at Livingston, on the 5th, Newton, on the 10th, and 
uscaloosa, on the Ist. 
Mean depth of rainfall, 2.97 inches; mean daily rainfall, 0.096; greatest 
depth of monthly rainfall, 5.20 inches, at Newton; least depth of monthly 
rainfall, 0.27 inch, at Bermuda; greatest daily local rainfall, 2.20 inches, at 
Mount Willing, on the 5th. 

Average number of days on which rain fell, 7; average number of cloudy 

days, 13; average number of fair days, 9; average number of clear days, 9. 
Varmest days, 23d, 28th; coldest days, 7th, 16th. 
Prevailing direction of wind, northwest. 
Annual summary for 1886. 

Mean temperature, 61°.5; highest temperature, 103°, August 18th, at Bir- 
mingham; lowest temperature, —7°, January llth, at Gadsden; range of 
temperature, 110°; greatest daily range, 49°, February 28d, at Carrollton, and 
at Oswichee on November Ist; least daily range, 0°, on various dates and at 
several stations. 
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Nomber of clear days, 127; number of fair days, 117; number of cloudy 
days, 121: number of days on which rain fell, 258. 

Mean rainfall, 54.63 inches ; mean monthly rainfall, 4.54 inches ; mean daily 
rainfall, 0.15 inch; greatest local monthly rainfall, 18.26 inches, in March, at 
Newton; least local monthly rainfall, 0.00, in October, at Auburn, Bermuda, 
Eufaula, Mount Willing, and Oswichee ; greatest daily rainfall, 9.75 inches, on 
March 29th, at Russellville. 


The following is an extract from the December, 1886, re- 
= of the “ Colorado Meteorological Association,” Charles F. 
filson, president; central office at Colorado Springs: 


The collection and publication of information on the weather of Colorado is | 


of such manifest public utility that the Meteorological Association last spring 
resolved to trust to the publie-spirited citizens of the state for that appreciation 
of the enterprise upon which lone it must depend for its support. The argu- 
ments which have induced the citizens of other states to maintain similar ser- 
vices apply with undiminished force to Colorado. In respect to the advantages 


elsewhere gained, the report of a committee of the Franklin Institute, charged | 


with the establishment of a weather service for Pennsylvania, says, under date 
of December 15, 1886: 

‘* The state services already established have proved of the greatest value to 
the citizens, and have afforded material aid to the [U. S.] Meteorological 
Bureau in its efforts to extend its usefulness. While the stations of the Signal 
Service may be numerous enough for storm and frost warnings and general 
weather predictions, they are not sufficient to determine the climatic conditions 
of our state sufficiently for the best scientific and practical results. They are 
mere outposts for general work, so far apart that numberless meteorological 
phenomena occur, that being unrecorded, are lost for comparison and study. 
Che value of systematic and continuous records of atmospheric changes cannot 
be overestimated. There is not an industry in the country that could not be 
profited by them.”’ 


The following is an extract from the December, 1886, 
‘*Monthly Review of the Llinois Weather Service,” Col. 
Oharles F. Mills, of Springfield, director: 


Temperature.—The mean temperature of the state for the month, 22°.0, 
was 6°.2 below the normal for the past twelve Decembers. The mean tem- 
perature of the northern counties was 18°.0; of the central counties, 21°.8; and 
of the southern counties, 26°.9. 

The temperature was from 3° to 8° below the normal December tempera- 
ture at all stations reporting, Decembers of 1876 and 1880, alone, were pa fa in 
past twelve years. 

The cold wave of the 27th lowered the December record of minimum tem- 
perature by 5°. It was severe as far south as the thirty-ninth parallel. 

The highest temperature during the month, 64°, was reported from Bloom- 
ington, McLean county, on the IIth; the lowest, —29°, from Elmira, Stark 
county, on the 27th. 

Precipitation.—The average precipitation for the state for the month, 1.66 
inches, was 1.08 inches below the normal December precipitation of the past 
eight years. The average for the northern counties, 1.19 inches, was 0.84 of 
an inch below; for the central counties, 1.44 inches, was 1.08 inches below; 
and for the southern counties, 2.38 inches, was 1.23 inches below. The pre- 
cipitation was below the normal at all of the stations reporting, except Saint 
Louis, Missouri, where it was 0.19 of an inch above. 

The departures below the normal ranged from 0.07 of an inch at White 
Hall, Greene county, to 2.46 inches at Golconda, Pope county. 


The precipitation during December was less than any December since 1878, 


except, 1880, when it averaged only 0.08 of an inch less for the state. 

The following is an extract from the December, 1886, re- 
port of the “Indiana Weather Service,” Prof. H. A. Huston, 
of Purdue University, Lafayette, director: 


Temperature, 
Average 
Districts precipita- 
Highest. Lowest Monthly | tion 
means. 
° ° Inches 
Northern counties see 60.0) 12.0 22.3 2.04 
Central counties ...... costes ee 60.90 —17.0 22.9 2.64 
COMMER, 66.0 = 27.2 2.39 


The mean temperature of the state for December, 1886, was 5°.7 below the 
mean temperature of the last five years; 3°.9 below the mean of thirty-two 
years at Logansport; 8°.0 below the mean of sixteen years at Indianapolis; 


10°.5 below the mean of twenty-one years at Vevay; 0°.7 below the mean of 


thirty-three years at Spiceland; 0°.0 below the mean of seven years at Mauzy; 
8°.8 below the mean of nine years at Blue Lick; 6°.1 below the mean of five 


years at Worthington; 5°.2 below the mean of four years at Connersville; 2°.5 | 


below the mean of seven years at Lafayette. 

The temperature at the various stations was below the average, ranging from 
0°.9 (at Worthington) to 6°.9 (at Indianapolis). 

lhe mean precipitation of the state for December, 1886, was 1.16 inches 
below the mean of the past five years; 1.13 inches below the mean of thirty-two 


| years at Cy 1.04 inches below the mean of sixteen years at Indian- 
apolis; 1.79 inches below the mean of twenty-one years at Vevay; 0.31 inch 
| below the mean of twenty-six years at Spiceland; 1.61 inches below the mean 
of five years at Blue Lick; 1.39 inches below the mean of five years at Worth- 
ington; 1.43 inches below the mean of four years at Connersville; 1.22 inches 
below the mean of seven years at Lafayette. 

The precipitation at various stations was below the average, ranging from 
0.26 inch below (at Lafayette) to 1.68 inches below (at Worthington’. 

Every station but one reports the highest temperature of the mouth on the 
11th, and, with a few exceptions, the lowest temperature is reported on the 3d. 

Frosts are reported on every day except the 12th, 18th, 23d, 24th. 

Fogs are reported on the 10th, 12th, 17th, 21st, 23d. 

The following is from the advance bulletin for December, 1886, 
of the ** lowa Weather Service,” Dr. Gustavus Hinrichs, diree- 
tor; central station at Iowa City: 

December, 1886, was very cold, fair, and dry, with winds normal in direction 
and rather low in force. 

The mean temperature of the air was over seven degrees below normal. 
During the past sixteen years it has but once been decidedly colder, namely, 
in 1876. 

The middle decade of December, 1886, was normal in temperature, with 
rain and extended fog on the 11th and 12th, and cold with snow on the 15th 
and 16th. The first and last decades were very cold, averaging nearly eleven 

| degrees below normal. The coldest days were the first and second, nearly 
thirty degrees below zero, and the thermometer remaining below through- 
out the state at noon. The next three days were also very cold, but only about 
twenty degrees below normal. The thermometer remained below zero at 
noon only in the northwest on the 3d and 4th, and reached above zero at noon 
on the 5th. The temperature of the 26th and 27th averaged fully twenty-five 
degrees below normal. 

| On these very cold days the run of the wind was comparatively light, so 

| that the suffering produced was not extreme. At the central station, the run 

| of the wind was not quite two hundred miles per day on the first and second, 

‘only one hundred and twenty miles per day on the 26th and 27th, and one 
hundred miles per day on the 3d to 5th. 

| _ The total number of very cold days, on which the temperature reaches to or 
falls below zero Fahrenheit, was eight, exceeding the average for December 

of the past ten years by two. 

The warmest spell of the month comprises the four days from the 9th to the 
| 12th, averaging fourteen degrees above normal in temperature, and marked 
| by extended fogs or misty weather and very light rains. On the 11th the mean 
| temperature was seventeen degrees above normal, while on the first it was 
| thirty below normal, thus showing a difference of nearly fifty degrees in the 
mean temperature of these days. 
| The precipitation was light and mostly snow, falling on six to nine days in 
_ eastern Iowa, and on from three to five days in the western and central parts 

of the state. 

The total amount of rain and melted snow averages less than half an inch 
for the interior parts of the state, and about an inch along the two great rivers. 
Summary for the year 1886. 

The year 1886 was extreme in temperature, very fair and dry, with but few 
severe storms, and a low aggregate run of the wind. 

The mean temperature of the air for the entire year was nearly normal, ex- 
ceeding this value by only a quarter of a degree. But the heat was very un- 
| equally distributed, the cold months being much colder, and the warm months 
of the year being much warmer than normal for each season. From the begin- 
ning of the year until April 10th, the temperature averaged nearly four degrees 
| below normal; only one of these ten decades, namely middle March, was 
warmer than normal. From the eleventh of April until the tenth of November 
| the temperature averaged three and one-third degrees above normal, and onl 

three of the twenty-one decades comprised in this period were below normal. 
The balance of the year, from November 11th till the close of the year, was 
again quite cold, averaging five and a half degrees below normal, and every 
one of these five decades was separately below normal. Thus, the first ten 
and the last five decades of the year, comprising the winter months, were 4°.2 
colder than normal, while the twenty-one decades, from the 11th of April until 
the 10th of November, and comprising the sowing and growing, the ripening 


and harvesting season, were 3°.4 warmer than normal. 
* * * * 


* 


| The rainfall in Lowa was very low, less than two-thirds of the normal amount. 

It is by far the least yet observed since the organization of the weather service 
| has made more reliable comparisons possible. The total rainfall of the year 
| was greatest along the Missouri River, where it averaged thirty inches. Ina 
| broad belt running from Osceola to Wayne counties, the total rainfall increased 
| from fifteen inches in the north to twenty-five inches in the south. In the belt 
‘from Kossuth over Marshall and Tama to Wapello counties, the rainfall was 
| nearly the same throughout, averaging twenty-five inches. From here east- 
| ward to the Mississippi, the total rainfall varies in nearly the normal manner, 
but amounts to about ten inches less than usual. 

The following is an extract from the December, 1886, report 
‘of the ** Minnesota Weather Service,” Prof. Wm. W. Payne, 
Carleton College, Northfield, director : 

The mean temperature of the state for December was 7°.3, which is 12°.2 

below that of the corresponding month of 1885. At Saint Paul it was 11° 
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; Duluth, 7°; Saint Vincent, 5°.7; La 
Crosse, 5°.6. month at Saint Paul was the coldest since 1876, while 
other stations report it the coldest since 1879. The coldest periods during 
the month were from the Ist to 4th, 15th to 16th, and from the 18th to the 
close of the month in the northwestern portion of the state ; and from the 
24th to the close in the eastern portion. During these periods the minimum 
temperature was daily below zero. The lowest temperature was 38°.3 below 
zero on the 26th at Saint Vincent. Six stations reported the minimum tem- 
perature over 30° below zero, while but two stations, La Crosse and Mankato, 
reported it higher than 20° below zero. The mean temperature for the month 
was below zero at Saint Vincent, Moorhead, and Alexandria, while in the 
December of 1885 no station reported the mean lower than 12° above. The 
lowest daily mean temperature was 25°.8 below at Moorhead, on the 26th ; 
the lowest of the maxima temperatures was 19°.0 below, at the same station, 
on the 2d. The warmest period of the month was generally from the 7th to 
the 12th; the maximum temperature reported was 48°.0, on the 8th and 9th, 
at Winona and La Crosse. he greatest monthly range of temperature was 
77°.0, at Grand Forks, while Saint Vincent followed closely with a range of 
74°.5; the least monthly range was 62°.6, at Mankato; the range for the state 
was 86°.3. 

The precipitation was slightly below the average and mainly in the form of 
snow. The greatest fall (in inches) was 1.87 and 1.48, at Spring Valley and 
Saint Paul, respectively ; while at Moorhead the fall amounted to .58; Grand 

‘orks and LaCrosse, .50; Saint Vincent and Morris, .27. 
Summary for 1886. 

The winter was very severe. The temperature was below the average, and 
the precipitation slight. The lowest temperature for the year was 41°.5 be- 
low zero, at Park Rapids, on January 23d. 

Spring was characterized by late frosts—which did considerable damage to 
vegetation—and by a slight rainfall. 

Summer proved one of the driest and warmest since the country’s settle- 


below the me oy Moorhead, 9°.3 
e 


ment. The highest temperature for the year was 107°.0, at Sherburne. 
Autumn was marked by a deficient rainfall and a temperature below the 
average. 


In May, one of the severest droughts ever known in the northwestern por- 
tion of the State was inaugurated and continued until September, when it was 
broken. The effects of the decrease in rainfall were augmented by the un- 
usually high temperature which prevailed, proving countioade disastrous to 
growing crops. The water in rivers, lakes, and sloughs became very low, and, 
in fact, disappeared in many localities, thus causing great trouble in obtaining 
the necessary supply for cattle. 


The following is an extract from the December, 1886, report 
of the “‘ Missouri Weather Service,” Prof. Francis E. Nipher, 
Washington University, Saint Louis, director: 

December, 1886, has been a cold month though not unusual for very low 


temperatures. The mean of the month was 28°.2, which is 5°.2 below the | 


normal for December at Saint Louis. The minimum temperature, 2°.7, has 
often been exceeded in former years, when it has fallen as low as 11° below 
zero as early as December 1)th (in 1882). The highest temperature obtained 
was 57°.5, which was observed on the 10th. The lowest temperature was 
observed on the 27th. The temperature fell to or below the freezing point on 
twenty-four days and did not rise above freezing on fifteen days during the 
month. The low temperatures occurred in the first and third decades, which 


a degree colder than the former. The middle decade, however, was compa- 
ratively warm, its mean temperature being 35°.3, which is ten degrees above 
that of the first and third decades. 

The mean temperature for December has been below that of the past month 
eight times since 1837, the lowest of which occurred in the Decembers of 1872 
and 1876, both showing a mean of 23°.3. 

The rainfall (and melted snow) was 3.04 inches, most of which fell on the 
23d and 24th, when 2.07 inches fell in about twelve hours. The normal for 
December at Saint Louis is 2.97 inches. 

In the state the rainfall has been very light, except in the southeast parts 
along the Mississippi River, where it has been near the normal, while in the 
central and northern parts it was less than one inch. The least rainfall is 
reported from Kirksville, being only 0.22 inch, and Steelville, 0.23 inch. 


The following is an extract from the December, 1886, re- 
port of the ‘* Ohio Meteorological Bureau,” Prof. B. F. Thomas, 
of the Ohio State University, Columbus, president: 


Our records for the month just closed show a high mean barometric pressure, 
low mean temperature, more fair weather than usual, and a slightly deficient 
rainfall. 

The mean temperature was 25°.5, the lowest mean we have recorded for 
December. The average for the last five years, including this year, was 29°.9. 
The normal for December is 32°.03. The next coldest December occurred in 
1882, when a mean temperature of 29°.2 was recorded. The minimum was 
—5°.6, and the maximum 78°. Our lowest December minimum occurred in 
1884, the record showing —32°.4. 

Summary. 


Mean relative humidity, 80.1 per cent. 
Mean temperature, 25°.5; highest temperature, 78°.0, on the 11th, at 


Paulding; lowest temperature, 5°.6, on the 28th, at Paulding; range of 


4 


rature, 17°.7; greatest daily 


temperature, 83°.6; mean daily range of tem 
aulding; least daily range of 


range of temperature, 57°.0, on the 11th, at 
temperature, 2°.0, on the 25th, at Napoleon. 

Average number of clear days, 8.8; average number of fair days, 8.4; 
average number of cloudy days, 13.9; average number of days on which rain 
fell, 12.4. 

Greatest number of days on which rain fell, 18, at Cleveland; least number 
of days on which rain fell, 5, at New Bremen; mean rainfall, 2.72 inches ; 
average daily rainfall, .088 inch; greatest rainfall, 4.00 inches, at Cleveland ; 
least rainfall, 0.98 inch, at New Bremen. 

Prevailing direction of wind, southwest. 

The following extracts are from the December, 1886, report 
of the “ New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 


president : 
Summary. 

Reports for the month were received from one hundred and fifty-two 
observers. 

The month was decidedly colder than the normal, probably in part owing to 
the prevalence of snow on the ground almost continuously after the storm of 
the 2d. The most remarkable feature of the temperature was the occurrence 
of the maximum of the month about midnight December 24—25th. 

* * * * * 

The last storm of November, whose central passage over New England 
caused thunder-storms about midnight of November 30-December 1, moved 
away slowly, leaving clouds and moderate temperature (maximum 36°-50°) 
behind it on December 1, and yielding a general snowfall on morning of 
December 2, which lasted into the night in Maine, clearing off with strong 
northwest winds. Fair, colder weather followed, as an anti-cyclonic area 
approached from the northwest, illustrating the gradual development of a cold 
wave, and on the morning of the 5th, with high pressure (30.7 inches) over 
northern New England, minimum temperatures of 10° or 5° were generally 
reached, while the cold in the northern valleys reached —24° at Newport, 
Vermont, —25° at Berlin Mills, New Hampshire, and —26° at West Milan, New 
Hampshire. 

A cyclonic storm in the Gulf of Mexico foretold its coming by cirrus clouds 
in the afternoon and lunar halos noted at seventeen stations in southern New 
England in the evening of the 4th; while still lying off the south Atlantic coast 
it gave snow, with northeast wind, through the » dase bane of the 5th in central 
and southern New England, and from afternoon to night in southern Maine 
on the 6th, while the storm moved past Cape Hatteras, the winds were more 
northerly, the snow ceased, and the sky was fair or clear at interior stations; 
but on the 7th, as the storm-centre crossed the Gulf of Maine, northeast winds, 
with snow, came again, and extended to northern Vermont, lasting through 
the daytime in the south, and from noon into night in the north. This was 
followed by fair weather from the 8th to the 11th, with high pressure to the 
south, westerly and southerly winds, and rising temperature; on the evenin 
of the 10th five observers report lunar halos, probabty to be associated wit 
_ area of low pressure whose centre moved over northern Canada on that 

ay. 

On the 12th New England was under the influence of a cyclonic storm, 
moving from Missouri to the Lakes and down the Saint Lawrence Valley; the 
day was cloudy, and rain began in the afternoon, with northeast winds, at a 


two were of the the intter being but two-tenths of | number of our southern stations; the 13th was generally rainy in the south 


and snowy in the north, followed by a fine day on the 14th, with winds shifting 
from easterly to westerly. The 15th opened with a trough of low pressure 
reaching from Quebec, Canada, to Atlanta, Georgia, giving at first southerly 
winds, with rain and snow, followed in the afternoon and on the 16th by 
northerly winds and snow, and a rapid fall of temperature; the change was 
felt in northern New Hampshire at 14h. on the 15th, temperature 28°, falling 
25° in twenty-four hours; and in eastern Massachusetts at 22h., temperature 
40°, falling 27° in twenty-four hours; on the 16th the ordinary noonday increase 
of temperature was generally reversed to a decrease, and minima of —12° in 
the north and 15° in the south were reached on the night of the 16-17th, 
with fair weather on the day following. 

The following is an extract from the ‘‘Tennessee State 
Board of Health Bulletin” for December, 1886, prepared under 
the direction of J. D. Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by H. ©. 
Bate, Director of the State Meteorological Service : 


The main features of the weather during December were the extraordinary 
fall of snow in the early part of the month, and the entire absence during the 
month of any electrical disturbances. 

The mean temperature was 34°.6, several degrees below the December 
means of the past three years. The highest temperature was 73°, recorded on 
the 11th, and was one degree higher than the maximum for December of the 
two years previous, and five degrees lower than that of 1883. The lowest tem- 
perature was —8°, recorded on the 7th, and was seven degrees lower than the 
minimum recorded in December, 1884, which was thirteen degrees lower than 
the lowest of December, 1883 and 1885. It was probably the lowest Decem- 
ber minimum for many years past. The daily ranges of temperature were 
generally wide, going as high as forty-six degrees on the 7th and 8th. 

The mean precipitation for the month was 3.36 inches. Much of this, especi- 
ally on the 3d, 4th, 5th, 6th, and 15th, was of snow. Of the amount, the east- 
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ern division received an average of about four inches, the middle division zungen (253 m.), Eisenach (240 m.), and Erfurt (196 m.), with those at In- 


wearly three and a half inches, and the western division two and a half inches. | 
‘The greatest precipitation for the month was 5.93 inches, reported at Hohen- | 
wald, and the least was 1.48inches, reported at Nashville. The greatest local 
daily rainfall was 3.04 inches reported at Hohenwald on the 13th. The next | 
greatest amounts were reported at Jonesborough and Greeneville on the 4-5th, | 
and these were of melted snow. The day of the greatest rainfall was the 17th, | 
the corresponding date of the greatest daily rainfall of the month previous. 
Most of the rains during the month were comparatively light and many of them 
were general. The 7th, &th, Oth, 10th, 19th, 20th, were reported without pre- 
cipitation 

The feature of the month, as above stated, was the great fall of snow which | 
occurred on the Sd, 4th, and 5th. This was the greatest snowfall that, per- 
haps, oecurred in December for many years, and was very heavy in the eastern 
division, reaching a depth of 36 inches in the extreme eastern portion. In 
many places the roofs of houses and barns were crushed by the weight of the snow, 
and travel was almost suspended. In the southern portion of the middle division | 
the depth was much greater than in the northern portion. It was also great 
in some portions of the western division. Considerable snow also fell on the 
15th throughout the state, and this was in many places attended with high 
winds which caused it to drift greatly. Some snow also fell on the latter days 
of the month. 


Summary. 

Mean temperature, 34°.6; highest temperature, 73°, on the lth, at Beach 
Cirove; lowest temperature, —S8°, on the 7th, at Farmingdale; range of tem- | 
perature, 81°; mean monthly range of temperature; 55°.8; greatest monthly 
range Gy Soatgeentare, 69°, at Beach Grove; least monthly range of tempera- 
ture, 44°, at Dyersburg; mean daily range of temperature, 14°.7; greatest daily | 
range of temperature, 46°, on the 7th, at Fostoria; least daily range of tem- | 
perature, 2°, on the 27th, at Hurricane Switch, Waverly, Dickson, and Tren- 
ton, and on the 28th at Florence Station and Nashville; mean of maximum | 
temperatures, 60°.7; mean of minimum temperatures, 4°.8. 
Average number of clear days, 9.7; average number of fair days, 8; average 
number of cloudy days, 13.3; average number of days on which rain or snow 
fell, 9.8. 
Mean depth of rainfall, 8.36 inches; mean daily rainfall, 0.108 inch; greatest | 
rainfall, 5.08 inches, at Hohenwald; least rainfall, 1.48 inches, at Nashville; | 


greatest local daily rainfall, 3.04 inches, on the 13th, at Hohenwald; days of | 
greatest rainfall, 4th, 15th, 17th, 24th, 28th, 29th, Sist; day of greatest rain- | 
fall, 17th; days without rainfall, 2d, 7th, 8th, 9th, 10th, 19th, 20th; mean depth | 
of snowfall, 13.1 inches. 

Warmest days, 11th, 28d; coldest days, 7th, 16th. 

Prevailing winds, north and northwest. 


NOTES AND EXTRACTS. 


The question of the temperature relations in the upper air 
strata during thunder-storms is of so great importance that 


the following translation of a discussion upon that question | 


has been made by the thunder-storm division. A few notes 
are appended : 
DIPPING OF THE FREEZING-POINT PLANE BEFORE THUNDER-STORMS, BY KARL 
PROHASKA IN GRAZ, 
[Translated from “ Das Wetter" of September, 1886.) | 

Among the lately published theories in relation to the origin of thunder- | 
storm electricity that of Professor Sohncke demands special attention, as well | 
by reason of the completeness of the treatment, as on account of his simple and | 
consistent principle of explaining the cause of the appearances in question. | 
Sohnceke sees in the friction of water drops on the particles of icé floating in | 
the atmosphere the cause of electric meteors. From the fact that during | 
thunder-storms cirrus clouds are always to be seen, he makes the deduction | 
that water and snow clouds are there present simultaneously—the first always 
below, the second generally above, the ‘“‘ freezing-point plane.’’ By ascending | 
currents or greater atmospheric whirls the water particles, when the cirrus | 
clouds are low, can be carried into the region of the ice particles, and in the | 
friction between the particles of the ice and water clouds we would have to | 
seek, according to Sohneke, the origin of thunder-storm and atmospheric elec- | 
tricity. 

An essential part of Sohncke’s proof rests upon the assumption that the 
stratum of cirrus clouds at the time of thunder-storms is very low so that con- | 
tact of the cumuli with the ice particles becomes possible. Sohncke refers to | 
the observations of wronauts to show that the “ freezing-point plane"’ is 
especially low before the outbreak of a thunder-storm. The observations of | 
wronauts bearing on this question by no means reach a positive proof. | 
Sohneke investigated, therefore, the temperature difference a to the dif- 
ference in height (719 m.) of the stations Freiburg and Hiichenschwand in | 
Baden. His investigations confirmed his supposition that on thunder-storm | 
days the temperature almost always decreases faster from below upward than 
at other times; for of seventeen cases considered, in which these stations fur- 
nished simultaneous thunder-storma, there were only three in which the dif- | 
ference of temperature was below the normal, while in all other cases it was | 
above normal. Also Kaemtz established in his meteorology that a rapid alter- | 
ation of temperature with height is an important condition in the formation of | 
summer thander-storms. 

Dr. Asamann in his work on thunder-storms in Germany endorses Sohncke's 
hypothesis. He compared the temperature observations at the stations Sal- 


selberg (906 m.), and found that out of sixty-four days on which thunder- 
storms occurred simultaneously at the four stations, forty-six, or 72 per cent., 
had a difference above the normal, fixed by Dr. Hann at 0°.6 to 0°.7 C. for 
100 meters in summer. 

On the other hand, a comparison instituted by Assmann of the observations 
at the stations Schneekoppe and Eichberg, furnish negative results in a de- 
cision of this question. Professor Hann also expressed himself at the second 
meeting of the German Meteorological Society in 1885, to the effect that he 
considered the dipping of the “‘ freezing-point plane’’ before the outbreak of 


a thunder-storm as improbable. In the annual report of the Royal Institution 


of Meteorology and Terrestrial Magnetism at Vienna have been published since 
1881 the observations, in detail, at a large number of Austrian stations, among 
them the high stations Obirgipfel and Schafberg. In order to furnish a con- 
tribution, aiding in the decision of this question, I compared the temperature 
observations at the stations Schaf berg (1,776 m.) with those at Salzburg (436 m.) 
and Kremsmiinster (384 m. ), and the observations at Obirgipfel (2,044 m.) with 
those at Klagenfurt (438 m.) and Laibach (287 m.). The date from Salzburg, 
Kremsmiinster, and Laibach, I took likewise from the annual report. The 
detailed observations for Klagenfurt have been published regularly since 1867 
in the annual report of the Natural History Land Museum of Kiirnten. I used 
the material of the four years 1881-1884, and restricted myself to the four months 
May-—August, because in the remaining months there were few simultaneous 
storms recorded at the low stations and their corresponding high stations. 

In the first group above, only those cases, in general, were considered in 
which thunder-storms were recorded at the three stations, Schafberg, Salzburg, 
and Kremsmiinster, at almost the same time of day, but in some months thun- 
der-storm notes were wanting. I could then depend only on the data from 
Salzburg and Kremsmiinster, and took each day into consideration on which 
these two stations furnished heavy thunder-storms, and Schafberg great pre- 
cipitation. 

- the second group above there were during the years 1881-1884 relatively 
few days on which simultaneous thunder-storms occurred at all three stations. 
I had, therefore, to consider the cases for both valley stations separately. The 
difference of temperature on thunder-storm days was now taken out for that 
one of the three daily observations (7 a. m., 2 p. m., 9 p. m.) which was nearest 
to the outbreak of the storm. In cases where it was difficult to decide this, I 


| gave the preference to the observation hour preceding the storm, because I had 


to assume that the differences in temperature were largely influenced by the 
intensity and character of the rainfall, and by other attendant appearances (as 
a rapid increase in temperature), and did not belong so much to the condition 
during the formation of the storm. 

In order now to decide whether in a special case the differences in tempera- 
ture were above or below the normal, the mean monthly differences, reckoned 
from that observation which was nearest the beginning of the storm, were 
taken out as the normal. In determining whether the difference of tempera- 
ture in the case of a storm in May, 4—6 p. m., was abnormal or not, the four 
year mean difference for May, 2 p. m., was taken as the normal, and the de- 

rture from that was reckoned. The differences of the mean temperature in 
the months May—August for the years 1881-1884, are shown in the following 
table, arranged according to the tri-daily observations: 


Mean temperature (Centigrade) differences, 1881-1884. 


(t) Salzburg and (2) Kremsmiinster | (3) yo and. (4) Laibach and 
} Schafberg. and Schafberg. Obirgipfel. Obirgipfel. 


7a. m.2p.m.9p m.74.m.2p.m.9 p.m. 74.m.2p.m.9P.m,7 4 m.'2p,mM.\9 p.m. 
| | 


| ° ° ° ° ° ° 
6.5 10.7 8.3) 10.4 8.4/| 10.1 | 13.8 | 11.4 10.3. 14.0 | 
7-7 10.7 | 8.7) 7.5 10.2) 8.4] 10.9 | 13.4 | 11.2 | | 13.7 | 
6.9 | 10.3 8.6 -4 | 12.3 10.2/| 8.9 13.1 | 10.7 
August.......... } 65) 103) 7. 6.2 | 9.4) 7.7 11.4 | 9.7 | 7-9 | 11.8) 9.7 
7-0/10.5 8.2 6.8) 10.1 | 8.3] 9.6 | 12.7 10.6 9.3 13.1 | 10.7 
| 


From this table it appears quite plainly that the normal difference in tem- 
perature beginning with May, or at least with June, continually decreases till 
August. This is specially evident in the differences of Laibach-Obirgipfel. 
In group three, the great difference in June, 7 a. m., is surprising, but may be 
traced to the fact that at the station Klagenfurt the thermometer during the 
morning hours was not wholly shielded at the time of the greatest yearly 
altitude of the sun from radiation influence, which was specially noticeable 
in the years 1875-1880. 

To the yearly period of temperature difference there is a corresponding 
daily period, in which the maximum is sharply defined at 2 p. m. I thought 
therefore in the preceding case, that the numbers, which were calculated by 
Dr. Hann, for the separate months in reckoning the temperature difference 
with height, would not apply, although the computation would have been sim- 
pler, because I held that, on account of the great daily change, it was necessary 
to consider the time of the thunder-storm as nearly as was possible with the 
three daily observations. If we take Dr. Hann’s value for the fall in temper- 
ature with height from May—August, and reckon the amount for the difference 


| of 1;340 and 1,757 metres we shall find in the first case 8°.7, and in the second 
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case 11°.4, which agree well with the observed values 8°.6 and 11°.0, so that 
the result for the mean compares well. 

The investigation has now shown that in the group Schaf berg-Salzburg, for 
forty-two cases, sixteen had a temperature difference above the normal, and 
twenty-six below; but in the average of these forty-two cases the difference 
remained 0°.46 below the normal. In the group Schafberg-Kremsmiinster 
there were forty-two cases; in twenty-six the difference in temperature was 
above normal, and in twenty-two below it. In the mean it remained 0°.19 too 

reat. In the group Obirgipfel-Klagenfurt, sixty instances were considered. 

n thirty the difference was above and in thirty below the normal. In the | 
mean of the sixty cases it was 0°.36 lessthanthe normal. Finally, in the group | 
Obirgipfel-Laibach, there were fifty-one cases, the difference in twenty-six of | 
these nine greater, in twenty-five less than normal. From the whole one | 
hundred and ninety-five days on which the difference in temperature was | 
compared with the normal, only ninety-two showed a positive and one hundred 
and three a negative departure, which gave as the mean of all —0°.1. 

The result of the investigation is, therefore, not at all favorable to Sohncke’s | 
theory, and the majority of cases even makes against it. The comparison of | 
the high stations with the stations Salzburg and Klagenfurt shows that the | 
temperature difference on thunder-storm days is, on the average, 0°.4 (3-5 per | 
cent.) less than the normal. For the stations Kremsmiinster and Laibach, on 
the other hand, the comparison with the corresponding high stations shows a 
difference of 0°.2 above the normal. The explanation of this contradictory 
relation of the low stations Salzburg and Klagenfurt, on the one hand, mat 
Kremsmiinster and Laibach on the other, is dependent, in my opinion, on the | 

ographical position of the low stations relative to the high. Salzburg and | 

lagenfurt lie to the west and northwest, Kremsmiinster and Laibach to the | 
east and south of their high stations, and because the thunder-storms in the 
Austrian North Alps come generally from the west, and in the South Alps 
from the west and northwest, the stations Salzburg and Klagenfurt get the on- | 
coming storms, as a rule, earlier, but Kremsmiinster and Laibach later than 
their high stations. The accompanying reduction in temperature will advance 
from the west and northwest toward the east and southeast, and therefore, the 
temperature difference in the case of the stations lying to west and northwest 
will be too small, and in the case of those to the east and south, too great. 

The horizontal distance of low stations from their high stations involves a | 
certain difference in the time of beginning of the storm, and thus this method 
of ‘investigation furnishes a fruitful source of error, which becomes greater as 
the distance between the high and low station increases. For this reason we 
must give the greatest weight to the group, Obirgipfel-Klagenfurt, where the 
horizontal distance is scarcely 20 km. But the comparison of these stations 
gives a result opposed to the assumption of a dipping of the “‘ freezing-point 
plane’ before thunder-storms. 

Hourly detailed observations or temperature curves from registering ap- 
paratus at stations having a significant difference in altitude, and horizontally 
near each other, would furnish a more accurate method of investigation. But 
this much appears to have resulted with certainty from this investigation, viz., 
that if in general a dipping of the ‘freezing-point plane’’ does occur before 
thunder-storms, it makes itself sensible only shortly od the outbreak of the 
storm Crrhan even as an effect of the storm, not in any way a cause aiding 


its formation), and only to a slight degree. 

The negative result determined in the above discussion is quite satisfactory 
as regards temperature changes in the upper strata up to an height of 2,044 
metres (6,706 feet). It also seems probable that that height is sufficient to 
show any marked effects in the case of most storms, as Professor Loomis has 

roved that a large majority of our storms are developed below the summit of 

ount etm game but it may be held that the conditions may be very different 
at heights much greater. It would be interesting to compare the observations 
at the base and summit of the two isolated high stations in this country ; 
Mount Washington in the East (6,279 feet), and Pike’s Peak (14,134 feet) in 
the West. The first has Burlington, Vermont, near sea-level, and the second 
Colorado Springs, which is about 8,000 feet below the summit. It would 
seem that the most satisfactory discussion would be of the records at the time 
of quite heavy rain. All the observations of pressure and temperature during 
the occurrence of marked rainfall in the summer months of 1873 and 1874 
at Mount Washington, and the same for Pike’s Peak- in 1874, were used in 
the following tables. Each figure in these tables represents the mean of ten 
observations. The observations were taken at nearly equal intervals three 
times each day. The morning observation nearest to the time of the rain- 
fall was taken as the central observation, and seven days records before 
and after were used. In order to eliminate the diurnal range from the tem- 
perature, the difference between the monthly mean for each hour and the 
mean of all the hours was applied to each observation, ¢. g., at the morning 
observation it was always necessary to add a small quantity. This is essentially 
the method of procedure suggested in the ‘‘ American Meteorological Journal * 
for August, 1886. 

If the figures in this table be plotted the following facts will be noted: 

1) The pressure steadily falls for about two days before the centre passes, 
and rises as steadily for two days after. 

(2) It falls and rises nearly the same amount at the base and summit of 
Mount Washington, but not quite as much at Pike’s Peak as at its base. 

(3) The diurnal range is very marked at Colorado Springs and Pike’s Peak 
and in opposite directions, as was to be expected. 

(4) The temperature fluctuations were not very marked, but were nearly 


NOTE, 


the same at summit and base; they show a rather uniform increase on the 
approach of the centre and a sharp fall immediately after it has coy 

(5) The diurnal range has not been quite eliminated but shows, in gen- 
eral, the singular fact that while it is over compensated five to seven days 
before the centre, it is under compensated two or three days before. This 
seems to indicate an increased insolation as the centre approaches which causes 
the p. m. temperature to read relatively much higher near the centre than 
away from it. 

(6) The increase as the rainfall approaches is very slight amounting to about 
4° in forty-eight hours; if we regard the velocity of the advancing rain as twenty 
miles per hour this increase in temperature at the height of Mount Washington 
would give a gradient of one foot in 100,000, which is inappreciable. 

A similar computation for Geneva and Great Saint Bernard indicated the 
same conditions as above for pressure but much smaller changes in tempera- 
ture. The latter, instead of rising as the rainfall approached, really reached 
its maximum, 1°.5, to 2 days before the centre, then fell sharply to about six- 
teen hours before the centre, when it reached the normal na continued. It 
will be noted that these facts corroborate the investigation of Professor 
Prohaska, and indicate that as we ascend in the atmosphere there are no 
marked fluctuations in temperature on the approach of summer storms. A 
similar investigation has shown the same for winter storms. 


Pressure and temperature at the base and summit of Mount Washington and 
ike’s Peak during marked summer rainfall. 
(Mean of ten rains in each column.) 


Summer of 1873. Summer of 1874. Summer of 1874. 
Pressure. Pressure. to~ Pressure. 
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Inches Inches © |Inches|\Inches| | © Jnehes|Inches| ° | ° 

7 days before ........... 23.85 30.03 43.7) 67.9] 23.66) 29.88) 38.1) 59.0, 17.99) 24.17| 35.5) 68.1 
23.87, 29.99! 42.5) 64.4| 23.68) 29.88) 35.6] 56.7 18.01] 24,12) 36.6) 68.0 
23.88 30.05, 43.5) 64.9) 23.72) 29.93) 36.0) 58.3, 18.02) 24.16) 36.7) 69.4 
6 days before........... 23.87) 30.09 42.4 65.6) 23.72) 29.91) 37.4) SQ.1) 18.01) 24.17 37-5) 68.9 
23.88) 30.01 41.9 66.6) 23.82) 29.97) 38.2) 57.8) 18.02) 24.11 36.3) 68.2 
23.88, 30.06 42.3) 67.4) 23.82) 29.90) 39.2) 59.7, 18.03) 24.15) 37.7) 69.5 
5 days before............ 23.89) 30.11 42.7) 66.8) 23.80) 29.99) 39.3) 60.1) 18,02) 24.17 38.8) 69.6 
23.92) 30.06 42.0 66.4) 23.76 29.88 39.9| 60.6) 18.03 24.12) 34.9) 67.4 
23.94) 30.08 42.8, 65.7) 23.71] 29.88) 39.8) 60.6, 18.04) 24.18, 36.6) 69,0 
4 days before ...........| 23.93, 30.06) 44.2) 69.0) 23.69) 29.93) 38.9) 58.9, 18.03) 24.22) 36.8) 67.4 
23.90, 29.96 45 5 70.0) 23.69] 29.38) 59.5 18.06) 24.17 35-6) 67.9 
23.91, 30.02 45.5) 71.0) 23.73) 29.91 38.4 60.8 18.07) 24.21) 36.5) 68.0 
3 days before .........0 23.92) 30.09 45.1) 69.6) 23.74) 29.97| 39.1| 60.4, 18.07) 24.22 38.1) 69.5 
23.91, 30.04 44.3) 66.8) 23.77} 29-91) 39.6) 59.5, 18.08) 24.17) 36.8) 71.9 
23.90) 30.06 43.1) 66.6) 23.79) 29.97) 40.0) 58.6 18,08} 24.20) 38.3) 70.0 
2 days before........... 23.88) 30.12) 43.6, 67.2) 23.85 30.07) 39.5) $9.0) 18.05] 24.19) 39-1) 69.9 
23.88, 30.01 42.5 65.9) 23.84) 29.99] 40.1) 63.8) 18.06) 24.12] 38.5] 72.9 
23.84) 30.02) 44.5, 65.2) 23.85) 29.97) 39.7| 63.1| 18.05) 24.14) 39.6) 73.0 
1 day before ............ 23.85) 29.98) 46.0 66.7| 23.80) 29.91| 42.1) 63.5, 18.02) 24.15) 39.9) 73.2 
23.78, 29.81, 48.0) 68.4) 23.71) 29.73) 42.7) 61.1) 18.02) 24,08 39-0] 73.0 
23.76) 29.81) 47.6) 71.6) 23.04) 29.71) 43.0) 64.2) 17.99 24. 10) 38.7| 71.7 
Centre | 23071) 29.77, 47-2) 72-0) 23.61) 29.71) 42.6 17.97| 24.09) 38.9] 74.2 
23-70) 29.79 45.2) €2.7| 23.59) 29.70) 38.9) 55.9 17.99) 24.04) 36.4) 69.4 
23.71; 29.90 43.1 64.0) 23.60] 29.77, 38.2) 62.2 17.99) 24.11) 37.6) 69.5 
1 day after .............-| 23.76) 29.98, 40.5) 64.9) 23.65) 29.91) 36.7) 57-3. 17.99) 24.16) 36.8) 70.7 
23.85) 29.99 40.1, 65.1) 23.72] 29.92) 37.4) 58.4) 18.02) 24.14) 36.8) 63.6 
23.90) 30.07, 40.7 62.4 23.70 29.97 38.5 §8.3| 18.03) 24.19) 36.9 66.5 
2 days after ............ 23-94, 30.12 41.9) 65.5) 23.81) 30.09) 36.8) 60.5 18,02) 24.20) 37.2 69.5 
23.92] 30.03 41.7) 64.3) 23 .88) 30.06) 38.5) 62.1) 18.04) 24.15) 37.7) 67.4 

23.90, 30.04 43.1 66.4) 23.91] 30.08 38.3 61.5) 18.05) 24.19) 37.8) 67. 
3 days after ............ 23.88) 30.04 44.0) 68,5) 23.94) 30.14) 41. | 61.3 18.04] 24.20) 37.1 69:8 
23.89) 30.00 43.3) 65.6) 23.95) 30-04) 43.1| 62.0) 18.04) 24.13) 37.3) 68. 
23.89, 30.06, 43.4) 65.7) 23.92| 30.01) 43.5) 63.9) 18°03) 24.17) 37.9 69.8 
4 days after ..... ...... 23.89 30.08 44.2) 68.3) 23.86) 29.97) 45.5| 64.4 18.00) 24.15) 37.1) 69.4 
23.90) 30.00, 44.6 67.4) 23.80/ 29.86 43-4) 63.3 18.01) 24.13) 36.9] 66.9 
23.91 30.02 45.2) 68.9) 23.76 29.86) 43-5) 64.9 18.02) 24.17) 36.9 67.3 
5 days after ............ 23.90, 30.03, 45.5, 68.4) 23.72) 29.90) 41.6) 64.1, 18,01) 24.18) 36.4) 68.3 
23.87| 29.94 46.6 68.4) 23.7!| 29.86 39.6) 59.1| 18.03) 24.14) 35.8 66.9 
23.84) 29.95 46.2) 69.9) 23.73) 29.88 40.2) 60.9 18.04) 24.20) 35.8 66.5 
6 days after ...... .....| 23.83) 29.94) 45-0 70.6) 23.77) 29.96) 40.4) 62.5, 18.03) 24.20| 35.8) 68.9 
23.79) 29.87, 43.8) 66.4) 23.78) 29.90 41.4) 62.3) 18.04) 24.15) 36.9) 70.9 
23-77) 29.93, 44.0) 66.2) 23.80) 29.93) 40.7| 63.5, 18.04) 24.20) 37.1) 69.9 
23.75| 29.97 41.2 23-79} 30.01] 63.1 18.03) 24.21) 37-3] 70.9 


METEOROLOGICAL SUMMARY FOR THE YEAR 1886. 
[Prepared by Prof, F. H. Snow, of the University of Kansas, from observations taken at 
Lawrence. } 

The year 1886 was marked by an excessively cold January, a long, hot sum- 
mer, a dry atmosphere, light winds, and clear skies. But the most remarkable 
characteristic of the year was the very light rainfall of its second half. Up to 
the Ist of July the rainfall was only 1.79 inches below the average, but for the 
remainder of the year there was a deficiency of 9.23 inches, the total precipi- 
tation being less than half the normal amount. Although the total rainfall was 
much less than any previous year of our record, the copious rains of the first 
six months secured good crops of wheat and half crops of corn in the districts 
most seriously affected by the drought. 

Temperature.—Mean temperature of the year, 52°.96, which is 0°.04 above 
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the mean of the eighteen preceding years. The highest temperature was 105° 
on Auguet 16th; the lowest was 18° below zero on the 9th of January, giving 
a range of 123°. Mean at 7 a. m., 47°.13; at 2 p. m., 62°.16; at 9 p. m., 
51°. 28, 

Mean temperature of the winter months, 23°.83, which is 5°.88 below the 
average winter temperature; of the «pring, 54°.57, which is 0°.96 above the 
average ; of the sommer, 76°.80, which is 0°.96 above the average; of the au- 
taumn, 57°.17, which is 3°.39 above the average. 

The warmest month of the year was July, with mean temperature 79°.54; 
the warmest week was August 11th to 17th, mean 86°.93; the warmest day 
wae August 16th, mean 00°.62. The mercury reached or exceeded 90° on fifty- 
three days, thirteen more than the average number, viz.: two in May, three in 
June, twenty-one in Jaly, eighteen in August, and nine in September. There 
were five days on which the temperature exceeded 100°—one in July and four 
m Auguet 

The coldest month was January, with mean temperature 14°.32; the coldest 
week was January 6th to 12th, mean temperature 0°.61 below zero; the coldest 
day was January 8th, mean 12°.75 below zero. The mercury fell below zero 
on sixteen days, of which ten were in January, three in February, and three 
in December. 

The last hoar frost of spring was on April 27th; the first hoar frost of autumn 
was on October lst; giving an interval of one hundred and fifty-five days, or 
over five months, entirely without frost. This is precisely the average interval. 

The last severe frost of spring was on April bth : the first severe frost of au- 


tumn was on the 27th of October; giving an interval of two hundred and three | 


days, or nearly seven months, without severe frost. The average interval is 
one hundred and ninety-eight days. No frosts during spring and autumn 
caused damage to crops of grain and fruit, but the low temperatures of January 
were universally destructive to peach buds. 

Rain.—The entire rainfall, including melted snow, was 24.25 inches, which 
in 11.02 inches below the annual average. Either rain or snow, or both, in 
measurable quantities, fell on one hundred and three days—one less than the 
average. On fifteen other days rain or snow fell in quantity too small for 
measurement. 

The number of thunder-showers was twenty-eight. 
hail storm during the year. 


There was but one light 


The drought which prevailed during July, August, and September, was the | 


24th, an 


only serious drought in Kansas since 1874. From June 26th to a 
rom the 


interval of twenty-seven days, there was entire absence of rain. 
same date to September 16th, a 
2.85 inches. In 1874 the drought extended from June 14th to September 3d, 
an interval of eighty days, during which the rainfall was only 2.19 inches. 
Thus the drought of 1886 was one day longer than that of 1874, but the latter 
began nearly two weeks earlier in the season and was, therefore, more dis- 
astrous in its effects. 


FREQUENCY OF LIGHTNING STROKES. 


[From Beitriige zur Statistick der Blitzschliige in Deutchland, von Dr. Hell- 
mann, Berlin, 1886; Zeit. d. Kinig. Preuss. Stat. Bureau, 1886. . Trans- 
lated by Arex. McAnpie, Sergeant, Signal Corps, U. S. Army. ] 

A summary of the results of the investigation on the tre- 
quency of lightning strokes in Germany appears as one of the 
reports of the Royal Prussian Bureau of Statistics. As it deals 
directly with risk of damage to buildings from lightning the 
main conclusions of the investigation are here given: 

The observations from which the following conclusions are drawn have been 
made in different parts of the German Empire for the past ten years. 

1. Statistics show that in Schleswig-Holstein, Baden, and Hesse, in thickly 
settled districts, a constant increase of damage from lightning does not appear 


to be proven any more than a decrease. 
2. The yearly as well as the daily periodicity of lightning flashes corresponds 


pened of eighty-one days, the rainfall was bat | 


very closely with the storm frequency. One interesting fact, previously noted, 
| is that on the west coast of Schleswig-Holstein the greatest number of hghtning 
flashes occur in the first hours after midnight. 

3. In Schleswig-Holstein, in the ten years from 1874 to 1883, of all the 
buildings struck by lightning, of those with “hard "’ roofing, 9 per cent. caught 
fire, 91 per cent, did not; with “soft’’ roofing, 68 per cent. caught fire, 32 
per cent. did not; so that buildings with “* soft ’’ roofing when struck by light- 

ning catch fire from seven to eight times as often as those with “‘ hard’ roof- 
ing. Besides this consideration of the nature of the roof, the nature of the 
building is of importance. Averaging for a year of a million instances: 

Ordinary buildings (with ** hard” roofing, 163, with ‘‘ soft’’ roofing, 386) 
200 are struck; churches, 6,277 are struck; wind-mills, 8,524 are struck; 
manufactories, chimneys, etc., 306 are struck. 

In Schleswig-Holstein, the risk from lightning to churches and bell-towers 
is thirty-nine times, and in the case of wind-mills fifty-two times, greater than 
in the case of ordinary buildings with hard roofs. 

4. In the case of Schleswi Holstein the marsh lands from Husum to Stein- 
berg are often struck while the country around the fiords of the east coast is 
entirely protected. The coefficient representing the number of buildings 
struck of a million is generally from four hundred to five hundred and forty ; 
but here falls to one hundred and sixty or one hundred and seventy, i. ¢., 
about one-third. The great danger in the case of flat and moist lands comes 
from the fact that the fon premises are the most prominent features of the 
landscape, and the ground, besides, is quite moist. 

5. The risk of danger from lightning decreases with increase of number of 
houses contained in any given district. In Prussia the risk in the country is 
five times greater than in the city districts. In Berlin the number of fires 
caused by lightning averages only 0.2 to 0.3 of one per cent. For an ordinary 
dwelling house, which stands among others, not particularly high, the erection 
of a lightning-rod is not needed. 

6. i the Grand Duchy of Baden differences in the distribution of lightning 

strokes are found. In Heidleberg of a million, twenty-four buildings are struck, 
| while in Waldshuter the rate is two hundred and sixty-five. 

7. Inthe northern half of Baden and the ediehiberine half of Hesse the 
number of buildings struck between 1868 and 1883 shows a decrease. 

8. In Hesse the parts protected best are regions along the Rhine, where the 
encircling hills and mountain sides are interposed to protect them. But the 
danger is increased where, as in the case of Rhine Hesse, the country above is 
wooded. 

%. The causes of variations in the number of buildings struck are to be 
sought in local causes and not in extra-territorial happenings. The supposed 
| relation between frequency of lightning strokes and sun spots appears to have 
| no foundation. 

10. Averaging for fifteen years, of a million of people, the number killed by 
| lightning is, in Prussia, 4.4; Baden, 3.8; France, 3.1, and Sweden, 3.0. 
11. The geological features of the ground, particularly the water capacity, 
| have a marked influence upon the number of lightning strokes. If we call a 
_chalk-bed, 1; then we have for marl, 2; for clay, 7; for sand, 9, and for 
loam, 22. These conditions have much to do with the frequency of lightning 
| strokes in the flat lands of northern Germany, as compared with southern 
Germany and Austria. 

12. Differences in space and distribution of lightning strokes are due to 
| four causes ; two of a physical and two of a social nature. The first, the un- 
| equal frequency of storms, and the difference in the geological character of 
| the earth; the latter, the changing and the improved construction of buildings. 

13. Of all trees, the oak was most frequently and the beech least frequently 
| struck. If we let 1 equal the beech, then pines are 15, oaks 54, and other 

trees, 40. 

14. Most frequently the trees struck were standing in the clear, or on the 
| edge of forests, and averaging from sixteen to twenty metres high. 
| 15. The trunk is struck about three times as often as boughs, and generally 
| the stroke seems to travel toward the ground. Only in three of one hundred 

cases did it jump to other trees. 
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Chart I. Tracks of Areas of Low 
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Chart V. Pressure (——-) and Temperature (-:----------) Curves. December, 1886. 
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Foluniary observers of the Signal Service, on land, from whom meteorological reports were received in time to be usted in the preparation of the Monthly 
Weather Review for December, 1886. 


Observer and place of odservation. Observer and place of observation. 
Alexander, S., Birmingham, Mich. L., Tecumseh, Nebr. 
Anderson,Dr. W. W., Stateburg, 8. C. |Dazey, Jy B., Charleston, Til. 

Altaffer, }. M., Independence, Kans. (Deming, H. D.. Wellsborongh, Pa. 
Adams, Dr. OQ. ¢inclund. N.J. |Dozier, Wm., Lit. 

Abbott, Dr. E. K., Salinas, Cal. |Dew hurst, Rev. . Voluntown, Conn, 
Arents, Hiram, Oroville, Cal. |Day, Theodore, eee Pa. 

Adams, A. H., Fort Meade, Fla. ‘Elisworth, Ww. Hartford, Conn. 
Avey, O. H., Oskaloosa, Iowa, ‘Eliason, W. A., Statesville, N.C, 
Beans, Thos. J. Moorestown, N. J. | Ellis, Jolm, Marquette, Nebr. 
Bushnell, W. S., Monticello, Ind. |Ewell, Dr. M. D., South Evanston, Il.) Colo. 

Bentley, David, Princeton, Cal. | Eckstein, Rev. M.. Conception, Mo. Lerch & Rice, Bethlehem, Pa. 
Boerner, Prof. Chas. G., Vevay, Ind. | Ford, H. C.. El Dorado, Kans, Loundes, R. T., Clarksburg, W. Va. 
Blochman, L. E., Santa Maria, Cal. \Fox, F. E., Fall Brook, Cal. MeDonogh Lnstitute, McDonogh, Md. 
Bayerly, J. F., Spartanburg, 8. C. 'Ferris, B. F., Sunman, Ind. ‘Morgan, L. Ray, P hilipsburg, Pa. 
Ballou, Dr. N. E., sandwich, Tl. |Friend, Chas. W., Carson City, Nev. | Marshall, Gregory, Cresco, lowa. 
Bennett, Geo.. Bandon, Oreg. Ferguson, Wm., Paterson, N. J. ‘Mackey, T. C., Gardiner, Oreg. 
Bell, Joseph, Franklin, Pa. iFerrill, B. P., Duke, Fla. Agricultural 
Beecher, Chas., Wysox, Pa. 'Fernald, Prof. M. C., Orono, Me. | mental Station, Amherst, Mass. Trembly, Dr. J. B., Oakland, Cal. 
Baker, Dr. Henry B., Lansing, Mich, | Fleming, John, Readington, N. J. /Mt.St. Mary’s College, Emmitsburg, Tillinghast, C, B... Albany, N. Y¥. 

Beall, Dr. R. L., Lenoir, N. C. Fuller, Edw. N., Tacoma, Wash. T. (McCready, Miss L, A., Fort Madison, Tilford, ©. M., Mount Blanco, Tex. 
Brendel, Dr. Fred., Peoria, Tl. {Featherton, Wm., Globe, Kans. lowa. Thornton, Prof. N.. Geneseo, Il. 
Bartlett, E. B., Vermillion, N. Y. Field, T. G., Parkersburgh, W. Va. ‘Montgomery, J. H., Meadville, Pa. Teele, Rey. A. K., Blue Hill, Mass. 
Briggs. John. ‘Albany, Orex. ‘Gibson, J. H., Salina, Kans. |MeClintock, Frank, West Union, Iowa.) Truman, Geo. S., Genoa, Nebr. 

Betts, Prof. Arthur, Webster, Dak. 'Gore, Prof. J. W., Chapel Hill, N. C. |MeKenzie, Dr. M,, Centreville, Mo. Turnbo, Silas C., Pro Tem, Mo. 

Breed, J. E.. Embarras, Wis. Gray, F. R., Yates Centre, Kans. \Moore, C. R., Bird’s Nest, Va. 'Terborg, Rev, J. E., Pekin, Ll. 
Baldwin, A. L., Bethel, Conn. iGates, W. B., Burlington. Vt. 'Mikesell, Thos.. Wauseon, Ohio. ‘Thompson, R. J., Tiffin, Ohio. 

Boies, Lieut. A. H., Hudson, Mich; |Graves, A. B., Belleville, Kans. \Micklen. J. H., Variety Mills, Va. | Van Gieson, F. L.. Upper Montelair, Nid 
Broberg, Mrs. Mary W., Manatee, Fla. Gillingham, Milnor, Fallsington, Pa. Macfae, Colin, Kirkwood, S, C. 'Vail, H. D., Santa Barbara, Cal; 

Black. W. H., Kalamazoo, Mich. \Gordon, Dr. G. G., Swartz Creek, Mich,/ Miller, H. D,, Drifton, Pa. Des Moines, Towa, 
Blachly, C. P., Manhattan, Kans. Gowey, H. D., North Lewisburg, Ohio.|Meaminger, E, R., Flat Rock, N. C. | Went, , Frankfort, Ky. 

Bridges, Q. A., Berlin Mills. N. H. 'Green, Dr. Jesse C., West Chester, Pa. Moore, Dr. J. W., Easton, Pa. Wasubure Observatory. Madison, Wis. 
Bowman, Pater. Ruggles, Ohio. Gerrish, 8S. H., Sacramento, Cal. |Moore, Nathan, Grampian Hills, Pa. Wild, Rey. E. P., Newport, Vt. 
Calhoun, P. B.. Austin, Tenn. \Geddings, Dr. W. H., Aiken, S. C. |Mitchell, Dr. D. W., Harrisville, Mich. | Williams, Rev. C. F., Ashwood, Tenn, 
Cook, S. A., Milledgeville, Ga. * Gray, J. W., Stockham, Nebr. Motte, L. 8., West Milton, Ohio, Wing, Miss M. E., Charlotte, Vt. 
Carrington, 4. D., Brownville, Nebr. |Goodwin, Wm., North Colebrook.Conn. Newbegin, John D., Auna, Il. West, Silas; Cornish, Me. 

Clark, A. C., Wausau, Wis. |Goodspeed, Chas. W.. Elyria, Ohio. | |Newcomb, G. 8., Westborough, Mass. | Wylie, Wm., Mount Forest, Canuda. 
Charbonnier. Prof. L. H., Athens, Ga.|Gillingham, W., Accotink, Va. Newell, W. C. T., Henry, Dak. Wait, S. E., Traverse City, Mich. 
sCasey, Geo., Auburn, N.Y. Garlick, Rey. Dr. J. R., Bruington, Va.| Norcom, Prof, T. J., Reidsville, N.C. Woodstock College, Woodstock, Md. 
Orawford, E. A., Liberty Hill, La. \Gray, Capt. A. W., Kenewick, Wash.T./ Neal, Dr. J. C., Archer Fla, Wells, Rev. Chas, L., Gardiner, Me. 
Curtiss, G. G., Fallston, Md, iGrathwohl, John, Blooming Grove, Pa, Nordberg, Prof. A., Richardton, Dak. | Williams College Obser vatory » Wil- 
Cornell University, Ithaca, N. Y. Heath, E. R., W yandotte, Kans, Osborn, Dr. T. @., Cleburne, Tex. | liamstown, Mass. 

Cutting, Dr. Hiram A., Lunenburg, Vt.|Harvard College Observatory, Cam- Olds, H. D., Cedar Rapids, Lowa, Wolfe, John H. Wellington, Kans. 
Cutter, J. L.., Quitman, Ga. | bridge, Mass. Owsley, Dr. J. B., Jacksonborough, O. Wiilfke, E. F., Independence, Lowa. 
Crosier, Adam, Laconia, Ind. Hammitt, John W., College Hill, Ohig. |Parker, D., Humboldt, lowa, | Wearmouth, James, University of Vii- 
Clark, F. A.. Weldon, N. C. Harris, T. C., Raleigh, N.C. Pearce, Thomas, Eola, Oreg. ginia, Va. 

Canikins, John S.. Thornville, Mich. (Heaton, Isaac E., Fremont, Nebr. |Partrick, J. M., North Voiney, N. Y. ( Weir's Bridge, N. H, 
Cass, John J., Allison, Kans. |Hoskinson, R, M., Bainbridge Island, |Peele, Capt. A., New Westminster, B.C. Winipiseogee | Woodstock, N. i. 
Cleveland, Dr. G. H., Pentwater, Mich., Wash T. Purdue University, Lafayette, Ind. | Lake Cotton : Wolfborough, N. H. 
Collie, G. L.. Delevan, Wis. Hodge, Rev. F. B., Wilkesbarre, Pa, (Peckham, Prot: W. C., Brooklyn,N.Y. and Woolen { Lake Village, N. H. 
Cotton, Dr. D. B., Portsmouth, Ohio. | Hutchison. L. H., Huntington, W, Va.|Pettersén, Dr. F., Comfort, Tex. Manufactur- | Bristol, XN. H. 

Cheney, Wm., Minneapolis, Minn, Hyde, G. A., Cleveland, Ohio. |Pendleton, A., Nicolaus, Cal. ing ©o., Belmont, N. H. 
Carpenter, W. B., Leavenworth, Kans, | Haywood, John, Westerville, Ohio. ‘Robins, Chas. E., Alva, Fla. | Ashland, N. H. 
Carter, Rev. Dr. W. H., Tallahassee, Fla.'Hartzier. J. A., Mottville, Mich. Romig. J. K., La Grande, Orey. |Willis, O. R., A. M., Ph. D., White 
Cummings, L. D.. Palmyra, N. Y. Hole, Joseph, Butlerville, Ind. |Randall, E. H.. Poultney, Vt. | Plains, N. Y. 

Chubb, Thos H., Post Mills, Vt. |Hager, Mrs. L. G., Terre Haute, Ind. (Renfrew, H. N., Bancroft, Lowa. Receiving Reservoir, D.C 


Observer and place of observation. 


Observer and of observation 
‘Knapp, J. G., Limona, Fla. 


Shriver, E. Cumberland, Md. 

. Keese, G. Pomeroy, Cooperstown, N. Y. Shepard, B. M.. Springfield, Mo. 
i/Kuhne, F. W., Fort Wayne, Ind. \Sanders,.T. B., SusanviWe, Cal, 
iLineoin, A. T. Marion, Va. ‘Shriver; Howard, Wytheville, Ya. 
'Ladshaw, E., Pacolet, 8. C. ‘Scott, Thos, G., Forsyth, Ga. 

|Lueps, Miss Anna, Manitowoc, Wis. Smith, Prof, 'T. B., Fayette, Mo. 
|Loomis, J. C., Jeffersonville, Ind. Stucky, Dr. C, T., Helvetia, W. Va. 
Luther, 8. M., Garrettsville, Ohio. Slade, Blisha, Somerset, Mass, 

Lond, Prof. F, H., Colorado Springs, Sonedecker, Rev. T. H., Tiffin, Ohio, 
Smith, John R., North rrure, Mass. 
Sim. J. R.. Sammit, Va. 

Scribner. H. F. J., Strafford, Vt. 
Strong, 8. B., Setauket, N. Y. 
Samostz, Oscar, Austin, Tex. 

Smith, George F.. New Midway, Md. 
Standenmayer, Dr. L. Lineointon, N. C 
Experi- Swezey, Prof. G. D., Crete, Nebr. 


Cochran, Wm. P. Wakefield, Kans. /Held, Rev. F. B., Mount Angel, Oreg. |Remington,C. V. S., Fall River, Mass. Washington | Distributing “ & 
Caffee, Wm. K.. Cartharge, Mo. |Heatwole, L. J., Dale Enterprise, Va. (Rerrick, R. H., La Grange, Ind. Aqueduct, } Great Falls Reservoir, Md 


Rock Creek Bridge, D.C. 


|Robertson, T. D., Rockford, Ill. 
Watters, Dr. Jas., Blue Rapids, Kans. 


‘Hamilton, W. Corsicana, Tex. 
_ |Roberts, Luke, Clinton, Iowa. 


Cole, Seward, Cahuenga, Cal. 
|Hatch, A. H., Windsor, Ill. 


Cutler, B. B., Heath, Mass. 


Colton, Prof. G. H., Hiram, Ohio. 


Chandler, Dr. W.J., South Orange, 


Cass, W. Earle, Roseland, N. J. 
Chapin, Adams, Poway, Cal. 
Crump, M. H., Bowling Green, Ky. 


Cowgill, Prof. E. B., Manhattan, Kans. 
College of the Sacred Heart, Prairie du) Helm, Thos. B , 


Chien, Wisconsin. 
Comstock, Prof. F. M., LeRoy, N. Y. 


Collin, Prof. Alonzo, Mt. Vernon, Iowa. 


Dow, Roswell, Sycamore, Ill. 
Davis, Prof..8. M., York, Pa. 
Demuse, D. W., Hanging Dog, N. C. 


'Harris, W. C.. Dover, N. J. 

Hall, J. B. Worcester, Mass. 
'Hunter, Dr. T. C., Napoleon, Ohio. 
Hall, Chas, C., Dudley, Mass. 


Hewit, 8. F. H.. Middlebrook, W. Va. 


Hurlin, Rev. Wm,. Antrim, N. H. 
Logansport, Ind. 
|Heacock, J. L., Quakertowd, Pa. 
Rey. A., Deerfield, Mass. 
‘Howe, Prof. J. L., Richmond. Ky. 
Hering, Dr. C. J.. Paramaribo, 8, A. 
\[reland, .W. H., Rappahannock, Va. 
|Jumes, John W., Marengo, !1l. 


Wigg, Dr. Geo., East Portland, Oreg. 
‘Runge, C., New Ulm, Tex. Wright, J. W. A., Greensborough, Ala. 
'Riehardson, C. F., Beverly, N. J. |Whitmore, J. E., Gallinas Spring, N. 
\Rotch, A, L., Blue Hill Observatoiy,,; Mex. 

Blue Hill, Maas, iWright, J. W. A., Livingston, Ala. 
Rathburn, J. C., Midland, Tex. | Wadsworth, Dr. J. L. R.,Collinsyille, Til. 
'Rice, Chas. W., Yellow Springs, Ohio. |Widmuan, Rey. C. M., Grand Coteau, La. 
\Roeder, W. F., Zionsville, Penn. Williams, Dr. A. U., Elk Falls Kans. 
Snell, 8. C., Amberst, Mass, | Wedge, J. Fond du Lac, Wis. 
Stern. Jacob T., Logan, Iowa. | Whitney, Chas, E., Humphrey, N. Y. 
Star, Prof. Fred’k, Cedar Rapids, Lowa. Wilson, W. T., Clayton, N. J. 
iSmith, H, D.. Monticello, Lowa. Wood, Jos., Bar Harbor, Me. 
\Simmons, Prof. W.G., Wake Forest,N.C, Walton, J. P., Muscatine, Lowa. 
Waterman, Wm., Hay Springs, Nebr. 


‘Rodman, T. R., New Bedford, Mass. 


Davis, W. O.. Bloomington, Lil. \Jones, Dr, E. U., Taunfon, Mass. Slenker, Mrs. E. D., Snowville, Va. 
Dudley, Chas. B., Altoona, Pa. \Jackson Company, Nashua; N. H.. iSnow, Prof. F. H., Lawrence, Kaus, 
Deaf Mute ¢ ‘ollege, Kendall Green, D. C.| Jordan, Dr. M. D. L., Milan, Tenn. Shaw, E., Ninnescah, Kans. 
Dinsmore, Prof. 'T. H., Emporia, Kans.' Kirkwood, E., Mauzy, Ind. (Sette, Chas., De Soto, Nebr, 


|Yetter, Wm. G., Catawissa, Pa. 
Yates, T. P., Factoryville, N. Y. 
Young, Geo. R., Penn Yan, N. Y. 


Military posts from which meteorological repor ts were received, thr ough the Surgeon General of the Army, in n time to be used | in the preparation of the Monthl: ’ 
Weather Review for December, 1886. 

Laramie, Fort, Wyo. Madison Barracks, N. Y. 
Lewis, Fort, Colo. McHenry, Fort, Md. 
Meade, Fort, Dak. Mount Vernon B’ks, Ala, 
Melntosh, Fort, Tex. Niagara, Fort, N. Y. 
Missouls. Fort, Mont. Niobrara, Fort, Nebr. 
Mason, Fort, Cal. Pembina, Fort, Dak. 
McDermit, Fort, Nev. Robinson, Fort, Nebr. 


Riley, Fort, Kans. Totten, Fort, Dak. 
Snelling, Fort, Minn, Townsend, Ft., Wash, T. 
Saint Augustine, Fort,Fla, Union, Fort, N. Mex. 
Sisseton, Fort, Dak. Washakie, Fort, Wyo. 
Shaw, Fort, Mont, West Point Military 
Selden, Fort, Nebr. . Academy, N. Y. 
Supply, Fort, tnd. Walla Walla, Ft., Wash. T. 
Boisé Barracks, Idaho. Keogh, Fort, Mont. McDowell. Fort, Ariz. Reno, Fort, Ind. T. Sully, Fort, Dak, Wingate. Fort, N. Mex. 
Cour d’Alene,Ft.,[daho. Lowell, Fort, Ariz. Monroe, Fort, Va. Ringgold, Fort, Tex. Sidney, Fort, Nebr. Yates, Fort, Dak. 


Stale weather services from which meteorological reports were received in time t6 be used in the preparation of the Monthly Weather Review for December, 1886. 


Alabama State Weather Service, under direction of P. H. Mell, ir., Auburn, Alabama. 

Colorado State Weather Service, under direction of Prof. F. H. Loud, Colorado Springs, Colorado. 

Illinois Weather Service, under direction of Col, Charles F. Mills, Springfield, Illinois. 

Indiana State Weather Service, under direction of Prof. H. A. Huston, La Fayett, Indiana. 

Iowa Weather Service, under direction of Dr. Gustavus Hiurichs, Iowa City, Lowa. 

Minnesota State Weather Service, under direction of Prof. W. W. Payne, Northfield, Minnesota. 

Missouri State Weather Service, under direction of Prof. Francis E. Nipher, Saint Louis, Missouri. 

New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass., President; Mr. W. M. Davis, of Cambridge, Mass,, Secretary. 
Qhio State Weather Service, under direction of Prof. B. F. Thomas, of the Ohio State University, Cotambas, Ohio. - 

Tennessee State Weather Service, under direction of H. C. ‘Bate, Nashville, Tennessee. ~ 


Concho, Fort, Texas, 
Angel Island, Cul. Camp Sheridan, Wyo. 
A. Lineoln, Fort, Dak, Gaston, Fort, Cal. 

Bayard, Fort, New Mex. Gibson, Fort, Ind. T. 
Benicia Barracks, Cal. Hays, Fort, Kans. 

Bidwell, Fort, Cal. Huachuca, Fort, Aviz. 
Brady, Fort, Mich. Klamath, Fort, Oreg. 


Aléatraz Island, Cal. 
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PRICH-LIST OF 
STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 


PUBLICATIONS. 


Pwretehed by Heary J, Green, 771 Broadway, New York City, Furnished by John Me Dermott & Bros., 310 Pennsyleania Acenue, Waxhington, D, C. 
BAROMETERS. | Wind vane, $5.00 Packing, 
pattern aad Anieh, vernter reading 100th inch, in pine box do, 65.00 do. 5.00 
Packing and shipping by expres«, $2.00 do. *Becard’ attac for use with anemograph........... 10.0€ de. 
do. de. do 2.0 do. base for amemograph ree 10.06 io. 
de 83.00 do, 2.50 teleseepic fod for, new gestern do. 3.00 
Ae, (two verwiers)......... 6.00 do, 3.4; R. 11927, P. D., 1882. 
Common pattera aed foleh, vernier reading to 1,000th Inch, in pine bex Furnished by L. H. Regers, 76 Maiden Lane, New York City, 
Heading down to $6.00 Packingand shipping by express, $2.50 Signe! Service manifold Porms No, 107, in Sooks-of 100 forms, per book......... 
de, do, do. 107 B, do. 
do, de 0.00 de, 2.50 do. 107 do. 
de, 4. de two 4.00 do, 2.50 do. 107 D do 
Beet pattern and finish, vernier reading te 1,000th inch, in pine box de, 107 E, de, 
Heading town to inches........ Packing and shipping by express, $2.50 do. do. 
dn, ilo, 2.500 de, 107 G, do. 
de. 42.00 do, 2.0 do. 107 H, do. 
dm, 55.00 do, 2.50 do, 107 H-eub, do, 
Marine Laroneter... ee 3.00 do, 2.50 L. 13307, P. D., 1885. 
Mountain barometer two verniers, in leather ¢ 50.00 2.50 | Loomis’” 
case, te 10.000 feet, L. R. 4521, P. D., 1888. 
Standard baren for observatories. 76.00 do. 3.25 
tube 1.2 do, 1.00 Furnished by John Schullabach, 634 G Street N. W., Washington, 0, 
Barometer tam, filled and 8.00 do, 2.50 Rain-gauge, standard §-inch Sigma! Service $5.00 
Barometer cistern, 4.26 de, -60 Rain-gauge, galvanized iron, with overflow and stick. 2.56 
Tight brane tripod for 10.00 do, | Rain-gauge, copper, with galvanized iron overflow and measuring-stick 
Thermometer fur dry of 2.75 Packing and shipping by express, $ Case for water 
dy do de. 8.4061, P. D., 1883, L. R. 11275, P. D., 1886, 
de, dry-balb, support do. Furnished by Crane & Co., McWhorter and Oliver Streets, Newark, New Jersey. 
do 4 Rain-gauge, standard 8-inch, Signal OO 
de, ees 10.00 do, 75 
dn, rrestrial 7,00 do. Furnished by Property and Disbursing Officer, Signal Service, U. 8. A.. Washington, D. C. 
du emali, in metal case, for poc Ket, 2.50 do. .25 Maps in one color without reports or isobaric O15 
engraved stem, Maps in one color, without reports or isobaric lines (as used on at Signal 
L, BR, 11547, P. D., 1882 — Maps on manifold paper without reports or lines, in of 100, per book, 2.75 
Anemometer, “ Packingandshipping by express, $1.10 Maps in one color with eurrent reports, isobars, and isotherms, each....... 02 
(relocity ired. Copies of Daily Bulletin, with Synopsis, and Facta, with hed in 
Anemeweter bianks (L. 662 monthly volumes, each R, 10288, P. D., 1881)... 
Furnished by the Hohl Mannfocturing Company, 13 Mercer Street, Baltimore, Matyland,* International Daily Balletin, per copy, each, inclading the Monthty Senaney when 
rewister (direction and velecity)... 80.00 Packingand shipping by express, $1.29 daily is subscribed for for the entire month..............0« 


* 
FLAGS. 


Flaws for the display of Weather and Temperature signals may be obtained from— 

M. G. Copeland & Co., No. 684 Louisiana Avenue, Washington, D. C.; : 
Crane & Co., McWhorter and Oliver Streets Newark, New Jersey ; 

(. 8. Decker, No. 168 State Street, Boston, Massachusetts ; 

Horstmann Bros. & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania ; 

John FP. MeHugh, No. 1286 Broadway, New York City. 

Correspondence in relation to these flags should be had direct with the above firms and not through this office. 

Any of the above-enumerated instruments, apparatus, ete., may be obtained at the prices named, with such additional cost of packing and 
shipping as is shown opposite the items respectively. The charges for expressage are to Washington, D. (,, and for other distances will be the actual 
charges of express companies, 

The office will be pleased to procure any of the articles, upon the receipt of their money value, ineluding charges for packing and shipping, but 
all remittances by draft, money-order, or postal note should be made payable to the parties furnishing the articles desired. In case of money-orders 
state plainly to whom made payable, but send them in a separate letter. If requested by the parties ordering instruments, a comparison will be made 
with the standards in this office before forwarding, but, if not, they can be ordered direct, by reference to price list furnished from this office, except those 
furnished by Henry J. Green, snecessor to Messrs. J. & H. J. Green, whieh should always be ordered through this office, Purchasers must assume all 
risks of breakage when ordering instruments through this office. Postage stamps cannot be received as money. 

Entered at the Post Office, Washington, D, C., as Seeoad-Class Matter. 


Thie Paper is furnished by the Government of the United States, without charge to Voluntary Observers‘and to the Co-opétating Observers acting with 
the Signal Office in the colléetion of Simultaneous Reports, 
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